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, 20 RI"ulred Slnlrltion Iclnraky. no ndio horllonl km I -•• 1- ... 1 •••
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128 Alln dB ~ _ 14.5 14.5 8.8 0.1' 0.0 -0:0----0'76
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174 AI ul,.dSI .1I110nlclll,.k .noredioho,l/onl km 189.5 131.8 17.2 28 .• _ 0.' 0.01
ill MIIOIII.t 1 km 13.7 dB relll.ttinultion on Inurieronc.1 dB .80.7J. .51.tl .41.tl ·2.1.4( J u.n 37-;If

I177 Pllhlo.....noe.Uon: dO --_.. _~ 16'.8 07"1 51.51 78"~I=:_ 94.tt'
178 F'II 5 ae. dB ----.. 10.0 0.0 l!:2 ._--...9~ _. O_.~._
ill Atmo. hltl ~-e- ---.-- '---,'~S -_.- 0.2 0.' 0.0 0.0
lBO Alln



wG21~e Iro .. ~J 9/19194
f~SS roodor L,n' IntorlOlonco into LMDS AeCeivel!

;- ~~~;;::~~;';,::~:m,"""," !Od M~'.'~' Ad "0.' Com~~I!.'!":~ :;:.:..:,: I·~·:- =~-=:~.: _..::==:: ::~::::t:::.t:= ~~.:= ..:I::
5 Link Hub 10 Sub Sub 10 Hub -- .__••_- -

8 Modulilion AM i'iQA'M
7 Olgllil Dill AI'I N/" - 45 MblllIe- Ch.nnll elndwldth .- ~.2 MHI • _... 22~5 MHt '."-"_.=l-'
9 Antlnnl Pllllrn Vud --_. ~e;;i-- -. PrOOOnlnl-
10 O.II/Alvillon of SVltem P.r.meterl WO 115 2 9/1619~ Acv 3 •. ell 8/94 An :I ---1-
11
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..----1-
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10
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17 I 80,••101'1I Ikm I 6~.61 35.7

I 18 601 Itl Sldllobl km 1 5.:.11 "11 u'''1 u. I .__~_..
19 48 DI rll Sldllobl km 0.8' 0.3 .. • ...
20 180 Dlorll e.cklobl km . 0.4 -----0.;

I 1314 ---+---1-' I I '--~-l I I ,

15

21
22 ICalcul.tlon.

24 I I_~§~V_I-==_-.'~Condltlonl f-,CiOii~.=1.Aaln Conditions .'.'---":.:j:"
25 dBW/ChnMel o\5.B --, .15.81 . ""1__ ..20 .20'

23

28 Tr.namllll,Anl.nn.O.in dBI _ 29"1= 29.7 38 38
27 EIAP (cl.., Ikv) dBW;/chn~~ 13:.9 13.9 18 18
28 POWI' Control 'lI'nl d8 0 5.8 0 -n
29 OII,.nC.IO CIII EdOI km 1.61 1.81 1.81 1.81
30 Aeln Allenultlon (cln Ido.1 d8 0 _·5.8 _.. . . _ _0 ·5.8
31 Fru Silici P.lh LOll (cell.diiII dB ·125.9 ·1 H.I .12T.l .128.'
32 Alcelvl' Anllnl'll O.ln d81 38 38 29.' 29.'
33 C.rrl., L.vel II c.n Elift. d8W/ehnnnel _. .74.q _ .14.0 ,".0 -;-;r.o--.- ·-1 \
34 Notos:·· -. -.---.•- '"-is' ·-·iiiiftltl.nu.tlon ,,;,;;woiiHl'-0v:'3-,- --..-.-.---- _ -.•.- -_ _ _ - ._--..- _._._-- -- -----1-.- -_.- - - ..
1~ Powlr conl/OI ,. Ii'll minimum necesSity 10 oveteom. rA;n Inde wllhoul ..eo"d;ng mn~~~~M. V_;_rle_O_/P_h_o:..~n~J!.o~!~O!: " dB· Vldoo/Phon. mil DOW.' cont/oll 10 dB •. _. _

38.. •• ._ •.__ _,~,,-...L._

..~ !~I.r!!~!!!~!.9.~':'.!!ly !':'!~..L~_Q.~ •.•_._••.. _.__ •._•. _. 00 O'_.. . __. • . C~n~'. S~v . .. n.n~.~~!'dl~o~1 ••.O' ••.•.•• _. _.~I~~!. ~~Y.« _ •• _ RO!!I.~o"dlllonl

~O" ~~C9001Iyl.tm,N.nOnl.·••{'o::.untl --------.- ~r-'~I '" .. __.__~2.2~.: -_. -.•••..__ . -----:.21H _ .." :~!!." _..~:.._ ...•. ._.Ai8~:~..: .
.. . "_v P. • .... . .. ----._•• -----_ ._•.__1 ._ 7.51----. 1-. 7.5

'41 ,Recolvl; Nolll Tlm,p../I,uI, I( --- -.--~! ....---- "" . iffi -.- ---mi - ·-·------f-_•...,.-. 8 d Id 1'1 • MH B 8 ----00... ---'--".
:~ ~~:~I:·~ :O~I:FI~Dr ----------. dB~/ei;;;:;;;OI·-- .-. -.i"io, - -. ., 28.7 - .---. - --~~ -._._._- --71.2.J. _.-.•_ .• • •• ..... _ ._ .. , ..__. _. _ ~ ._0_. _.•__... .__~ •_ _ 23.0 '23.0

-45' Minimum R.gullod C/IN +n dB po, chnnnol 52 12 -l- - --f;------ ._00. '--'''21 ".'" -- .....
48 cOiiEdQ. CIN..·-···--·-----· dB' -.----=_ ~:--1~J ~~~=::= --sr.. t-----,Ul---- ----4-4.8 _ .._-- -

°4, cIii'Ed... C/N nnw 29'BO~ 291808 --~ '. 30951 - I
49 Aooul'ld C/IN +11 nnw'58 4 8! ' 58488 !~ SOl
49 Mexlmum Acc.pt.bl.lnt.rl.,."co dBW/ehon!.~..._. __~.:i_ ..__. .!l~.5 .,CI.I • 0105.1
'50 M.xlmum Acco~or'.'I"ce Oenslly dBW/H, .__'_'_97.1.___ "9'.2 '''8.8 • ."M
-51 NOles: '--' _. • I
I52-·--··------·---t-----t----++----+·---I~--__4·---_+_
_53 • .-I-...---;----+---+__
~~. !!l.1II1.r.nco Oonslly Oonor.ted ,,_,__ ._--'-- --._-_.- -- 1.- ---.---·----~I_----+·-----I~
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.2.. LMOS Sy.tem Plt.mltlt. •._•. _ , .....

4 SV!llm Ptooonint "yc~OOIPhono Vid.o/Phonl ±
5 Link Hub 10 Sub Sub to Hllb
8 Modulllion AM IS QAM - -

- 1 Ololtll Olla Altl .__.. _ NIA -- 45 Mbll' -,
8 Chlnnll Bandwidth ~,2 MHl 22.5 MHt
9 Antlnna Plttlrn Uud P'ODOMnl Prooonint =1

I to Dlta/Aavl.lon of Svltlm Patlmller, WQ I/S2 911619~ Rov 3 0/18/04 Alv 3
"II I --.

,itfFlidtlLjnk lY'te", f-- I IRIDIUM ! I I I I -~. I I I I

56
51 (SeiloTI ftombotllloht deorm S iO 20 ... ., . TO --20 481

158 hrthStatlonOutoutPoWlt(notlin) dBWI/choMol. .12,8 ·12.8 ·12.8 ·12.' '12.' '12.' ·12.' '12.8
59 Sllnt PatHlnolh ktn 2241. I 2325.1 1132.4 100'.' 21t·I.' 2325.1 1132.4 1008.8
80 POWlt ConttOlI.llntllllhl d8 1.5. 0.0 '2.... .,.J __ __ -1.1 0.0 ·2.. ·1.2
811AntlnnaOaill IdBI I 14.51 . 1.01 . ·o.el·LO,OL-'_._'''.II ...1.0L... ;0.11 - .10.0
82 Sin la ChaMal ~w MMI 4.31IF' --~~~ 4.315
83 Number of Intarfltlna Channll. dB " ... 5~. 3 3
84 JLMDS Aacllvlr Bandwidth IMHI I 201 .201 ""'2OT --::~~_-:'201 _L~_ 2MI _.22.1\ _fUT 22 .•

10 d8 I 'S,O IIU -"IOE~~ dBW/HI ._sd .,,:r .85:8 I

85 Intlrfirenci Olnsllv SubIOI.llcl..t .kvl dBW/HI ·69,B .18.8 ·18.9 "03.1 '!>1:!!.-. ·18.3 ·ea.4 .100.8
I 88 Rlln AI" mm/hr Nol Used Not Usod NOI Uud Not UUd . NOI Uud Not Uud Not Uud NOI Used

81 LlnOth 01 rain cell km Not Used . Not Used Nol Used NOI Uud Not Ulod" Nol Uud NOI Uud Not Uud
88 Pith Lanoth throuah rain km Nol Usod Not Uud Not Used No, Used Nol Used Not Uud Nol Used Not Uud
89 Rlln Attlnuatlon dB \ S IS IS _II _. '--- II -- .... 18 U IS

13 I Antlnna Oaln 'I tha MaxiMum Illvltion Dlttltn Olin In thl dl'lclion of thl LMDS 'ecaiver '1\

14 I thl .."h 1I1ll0n 'I Ilolntlna In thl dlrlctlon of thl LMDS rlCllver
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'01

d8·....• ----....,------ ----.-.-. • • ••~-- ••• .-

102 km 3.' I ~,'" 1."1 I 41 •• , I.DI Uol

103

108 Rlaull.d Pith lou dB·'36.5' --. _. .. - ., -~ .. • , •••~ - ~-.. 'C" •

1

'09 MIIlIln.1 I km (cIU/lkvl tlB ·1I.e·
110 Alaul,.d Slolnllon IclUI SkY. no r3dlo horllon) km - -----5-.
111 Mlraln II I kill (3.7 dB Illn Ittlnultlon on Inwllrencol dB "0,'
112 AIQull.d Stlll,etlon (21 II1m/hu.ln on InfGrllllnCG Ull to 4 krnl km 2.1 I l.ZI U.D I U.lI I Z." I 1.;11 0.11

1.2- lMOS Syst.m Plrlm.tltI _
4 Systlm Prooonent I~o.o/P"ono Vldlo/Phl'~ I I I I
5 link I Hub to Sub Sub to ,,!:!b
6 Modulltlon -.J AM 18 O"M
7 O.!,gltll Oat. Alt. N/A 4S MbDI

I
e Chlnn.1 B.ndwldth 4.2 MHI 22.S MHt T I I I I

9 Antlnn. p.tI.rn Used . Prononont - Prollonlnl1t ~.!l!~.~illr.!!.~.mr, WO.....!.!.~.2 ..~!..!.B/9:!.f~~_~ _. .___ _.~!I8/8'A.y 31
11 -r

I 12 Feed.r LInk hu.m - -----~ -iA1CiiuM-- --.---- .-----1-.- .- -- I I .--..- ..•-----.....
13
98 A.Qulrld Pith lou 1B .\65.4 ·U6.S .148.4 "32.1 ·141.21 .IU.2 .122.2
99 M.rllin at I km (01'., Ikvl' d8 .43.5 ·34.5 ·24.11 .10.21 1 ·1t.31 "0.21 ·0.2
100 AIQull.d S.Pllltlon (CIU' 'ky•..no IldlO hOrlloni km 6'6.8 3S.7 I.·U 3.U .1 '.1.1 3.U 1.01

:..j ,"':'':'1 ":'~I u,:' ~ I I ·':'·~I g~.~ • , ~';'I 8~~:1 "'l:'
OJ
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N
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I

11 , I LMDS 48 ii.D'" Sld,'oll.
118 Aeilull.dPllhlou dB ,"9.4 ·110.1 "00.4--~".ff~- ·107.2 . ,".2---,".2 ·73.9
118 M., In II Ikm o'U/lkvl dB 2.5 I 1.1 21.8 3·.' 14. 23 33.. 48.0
120 RloUlI.d 81"lllllon clur .ky. no 'idio hOllloni km 0.8 0.3 0.1 O.~ 0.2 01 0.0 0.0
121 M., In It 1 km (3.1 d8 Itln .tt.nultlon on Intlrfer.nc.' . d9 8.2 18.2 25.2 3.. te.421.4 31.5 S1.7
122 AIQullld S.olletlon 121 mm/hr rlln on Intlrflrinci UP to 4 kml km 0.8 0.2 0.1 0.0 0.2 0.1 0.0 O.O+-
123 Pith lou ""octllon: I ·,L.
!~1 _ F,ee WO'-- .-.. - ~~...... - .... ·--"-"~.!..6'~· -- ....~o*·_OS .._ .••".~900·0' _·_·-!O~·J.·_:-:= .J.~U ._..,...._.~8A:::::~ .8.8 ..11--·~-~I~·o ...
,25 Atmo'Dtlole ,,_. . .. ' '- .\1 .0.0 0.0 0.0 0.0
ill Alln dB 22' 0.9 0.3 0.1 ---0.• --0:-----···· .. -··..---- ..·lL 0 k ._ _- .• , .---- _. _ ---•.•'--'-'-'-- -" --.-••--~-..::: _.__•••1 _.•..- ~,.~ ~A
.1.2! LMDS 16 d,g!.!~s..'..c_~ .__ -- _.-_ _ --.••• - _- - •••••.•_- .- -'" -- .._ '--0'5" .. . . . .
128 AOllul,od Pellllou .d~ . __.._.....:.!.'}_".. ..__ ._.:.~Q.<I..:! _~ ..~ _ ••••:~H _. _._ :~.H __ :~ :.•'" .:::t9.~ :.W2
lJ~ _..~.O!!la!..!..~(lI.I.C!!G~ ••~yl.- ---.-.•--~ .•.•.•. - .•- .._ ~~ .. n5.· ~?A .: 2?:.~ ~.._4.1... .. .n~. .32A. ~2.5 . 50.;1
!~.~ .._.!!!~(l~r.!'!I~J~Il~ •.!.Y!.!~~!!I~O.!~'~~1 ~l _ _ • .q~ .. _._ ~..!. _ __._~ ~._~"~" •.• __0 1 ,.. 9..!! , 0.0 . .O~O.•
131 M.tftinlllkm(3.1dBlllneUlnulllononlnllrfGrencol d9___ t2.2 21.2 31.2 AS.S 27.1' 38.1 All.2 BO.4
'32 AIQulled S."".tlon 12 I mm/hr rlln on InllrflreneO uo 10 4 .",\. km 0.3 0.' 0.0 0.0 0.1 0.0 O~O -----0.0'
'33 Pith Lou AllOCltlon:

1391LMDS Sianal: rein S.telllte Slane!: roln
,39

I~ Rlln 1. Id8 ! 1.21 O.SI 0.21 0.011 o.q:= -~-(),tr ::o:or= v.v,._
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4 Bvstam P,ooon,nl Vid~- ""ViiiiOiPti~ :__ -----
SLink . Hub to Sub Sub \0 IIJb • I I
8 Modul'llon AM f-. ,e QAM.

~ ~~~~~~::~~~th +_~'~Hl - ::'~:II'I I I ~9 AntannaPellem Uud . Ploponanl' P,opont;'1 :
: ~ Data/RI"I.lon of Svelam Palamaters WO 1I? 2- 911 GIg4 Aov 3 8/1 e/84 ,.i." 3 :_ .:..

'2 Faadal link Svilim IAIDIUM ----:....,.....:+.-----1.-----
13 . ..

140 U anole f,om bo,.-lolIl •---~I-:-----=i----
141 LMOS 'O/tl/ohl

'42 AaQulrtdp,thLou dB ---~:\OO'~1 "'''~I "0""1 "4"'1::1 ...~ '1"'.4
.!43 Mllaln ell km lell" tkvl dB __ . "'.=-....S8:~ .49.5 .~~.I .2S.~ . ----;i~::---:.!I.~I '1MI
'44 AlQUI'ld SlOttallan lelaa, lkv. no ,adlo lIorllonl km· 1-. '_50..;..
'4S MI,aln III km 13.1 dB ,ain auanuatlon on Interlo,eneel dB. ,54.1
148 AlQUlrtd SIP"llion 121 mm/lli leln on Interleloneo uo to 4 kml km 70. "I J '.' I '~.UI JoIl I ••• , .I"
'411 Path Lou Alloe,lIon:
14BI Fill Silica Ide
t40 AlmOlphl" m
150 Alln dB

. !...5.e_~li.. __._-,!ral 14!'ff In.~2:f- no.IF.. -..'lJf.·. 1~~i_t-__l!.!.11-__. , '.1 _._._-ll :: I.! 0... 0.' 0.• __H -2:.!
14.5 1•.5 14.5 '. ".5 ~ ••'.. 13.'. 8.2 3,0
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It)

I
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?

.!.~!. F'.I-~plel _ _ dB. _-~~-~I::=.c}_~~-_-:--'JH l~' "8.2 1..38 .01--. --r5. 2~1 -.--iEi ----i"iT.i'-
'59 Almoloherl dB ._. Q.1 _ 0.3 0.2' 0.1· o.i -'--'o.~ '-'---'0.2 '--"---0.;
'60 Alin dB \~.5 _ 10,8 e.1 2.0' 14.' 11.' -n----r.il-.,
Ia, LMOS 46 diD'" Sid,'ob,
,a2 Alaul"dPIIIILou dB____ -1344 ·125.5 -lIS.. 'IOI.I~~ ·122. .113,2 .103.2" ·88.9
\63 Mltliin III km lei'" lkv) dB •__ .1 ., 25 ·3.5 • 8.5 20.' ·0.3 8.7 18._ 33.0
164 R.aul"d S,p."tlon Ie'''' .Iv. no tldio horllonl km 4, I 1.5 0.5 0.1 1.0 0.. 0.1 0.0l-
,as MI,aln II I km 13.1 dB rtln Itlanuation on Intlrfilineel dB . ·9.9 0.2 10.2 24.1 .f!. 1204 22.1 ---m
, 68 ~~d Sep.,llIon 121 mm/h, 'lin on IntarfOllnea UP 10 4 kml km ._.._.. •. __ . _. ' '! _. 1.0 0.4 --.2.:.!.. 'l.R 0.1 671 ---0.01-
'\67~~hLOUAffoe'tlon: . • . 1---. ._ .. -----J:
!!~. F,le SPle! . ~~•. _ .. ·--·.· ·.--~?ij . .._._n~,~ ---' '~·~r-..-_'~1--· .__....J.¥ _..11.H .__...J~H :-.:=:..~:::.~.~'.~ -
\~-- At~OIOhll. .-----------.-- dO _ ··"-·"-"iiii . "---fi -. ---n~-'--o1".. ---:.11-_.._._$1.:9 -_._.~:!! _ _~.:.~.
170 Ae,n _. _._ __ , _.... . ._ ._.. , __2.' 1.2 0.. 0.1
iT; L'Mas 180d' ,,, S,eklob, .__.. .,. "-.--' - -_.__••_ .•••.•__..-.
T7il-- Aeaulred J?i. Lou dB ._.__. _ .. .,~~. ·119.1 .10... ·95.1 ::..' _._-- ·IIU .104:,,---''';0;:& ---:ao:i~-
'173 MII"lnlt.1 kmlelullkvl de . •. __~~.___ u u.s _~! ... 17.4 -2T.T---·4U
114 Alaufttd !t"ltltlon leI.., Ikv, no Iidio horllon) . km 2,1 0.' 0.2 0.0 0.. O. I 0.0 0.0
',S Mlloln III km /3.1 d8 "'n ,If.nu.l/on Oll'nttrf"aneol dB . _. ·2.9 8.2 18.2 30.1 12.'- 21. I 3i':2 .5.•
116 Alaulttd Sepllition t21 mm/hl tlln on Inilifalenee uo 10 4 kml km --,_ 1.2 0.8 0.2 0.0 0.3 0.1 0.0 0.0
111 P,th LoSt Alloe"lon: __L ". ,I I
17B F,.. SOle. dB t'.__tJ.U __. 111.2 IOU 85.0 112.2 104.1 84.3 _D.2
179 Atma.ohlll __ dB _ •._.... __, q:.~ ----U 0.0 0.0 0.0 0.0 0.0 0.0
lie Alln dB ~6 2.2 _ o.e 0,21- __ ..1.2 _(),I _ _ _ oJ 0.0

1S1 LMOS 1 d'D'" Sld"Ob, l-I
,S2 R,QUI"dPllhLoU dB - ._,~. .142.6 .132.1 ·118.2 ·153.2 ·144.2 ·13••2 ·119.9
Hl ~m!illmfel'''lky) dB _. .• .__.~..:..!~.~ ·2o.e ·~!.~_M' 3.7 _ __'1H. _.:....:.!!.3 . _ ·12.2 2,0 •
.154 1--. Alaulrtd SiDltltlon lei.., Iir."-, no ladJo 11O,llonl 1m . 2H __ 9.1 3.3 ''ij 1-' 1,7.' '11l'i-'--=-'(O~-:---O:8-'
ISS Merllln.t' km 13.1 d8111n Itlinuillon on Intl/fo'oneal dB . .25.9 .18.9 ".8 7.. ·21." .18." ':T.i ---(,
IS4 R.auf"d Sioerallon 121 mm/h, IIln on Intlrferenel uo to 4 kml km 5.' 3.0 1.1 0.1 e.' 3.1 1.8 0.8
'51 Pith Lou Alloeltlon:
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.L LMOS SYlt.m Paramatt'l

..- J---. _._----- _..._._,-- ----- - .. --- - -1-......._ .•._ .•1-.. ,

S'YSlam P,ooon.nl
._.

4 VideO/PI'oM TI 010 Hub II-
5 Link S'!b 10 Hub Hub to Sub
8 Modul.tlon QPSK OPSK.
7 0101111 Oltl All. 1. 544 Mbps 52 Mbal
8 Ch.nnal elndwldttl 1.544 MHt 62 MHI

-0- AnlaMI Plttl,n Uud . ~~nen, _ P,ooonent l-

10 oal./AIylllon 01 Svll.m Paramatars WO 1152 9118194 Rev 3 ,/18/94 A,II 3
11 .- ..
12 Faad., Link &vItam
13
14 Aaoul,.d Stol,allon (claa, IkY. Incl. 100 km 'Idlo ho,ltonl
16 es Inall I,om ba,..IIJtlt 5 10 20 48 - " 10 20 48
18 LMOS IICllvl' Ilolnllna anoia

.
17 80,alllltlt km 3.2 1.2 0.4 0.1 &1.3 2U '.3 2.0-18 6 010'" Sidelobi km 2.3 0.8 0.3 0.1 8.8 2.4 0.1 0.2-19 45 Dell'" Sidelobi km 0.\ 0,0 0.0 0.0 2.1 1.0 0.3 0.1
20 180 OaO'.. Backloba km 00 0,6 0.0 ,40.0

.- U 1.0 0.3 0.1
21
22 Calculations

23
24 LMOS 81gnal Link C.rrfa, L~v.1 1\ Cell Edge CleO' S~v Rain Condltlonl - CI!ftI Skv '1--Aaln Condillonl

-·181------- ---';;-2 --- --_... _.
25 Trensmlttld Powar d8W/chAnnol ·21 ·12
28 Transmlttl! Anl.nnl Oaln

'" ~
- 31 12 12

27 EIAP (cl.ar Illyl dB..':"JL.o.!;.'.!'."'L _ ._ 10. 10 0 0 -- -
._--~ .._-. - -- ~-

28 Powa, Conl,ol (,alnl dB 0 U 0 12 ---- -_._.-
29 OllUncl to c.n Ed"l km - I.ii\ 1.81

-_.
& '-, --_.._.._.~- .-

30 Aaln Attlnultlon ICln Idoll d8 -~ ·5.8 0 -:Ti -'.....-
31 F,aa SOICI Plttl Lou lca" adOl1 dB ,'25,9 ·125.9 ·135.1 ·13U

32 AICIIYII Antlnnl Oaln dBI 29,9 29.8 34 34
_._- -

33. CI"la' llyal II CIII Ed"l d8W/ct'annel - ----.e6:"o ._----- ·B8.0 ·\01.1 '1.~{
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34 NOI..: .-
35 Alin Ittlnultlon "om WOllS2 l'lv, 31 Antlnnl Ralnl Includl Ilolntlno lou -----
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_a._.' ..____
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. -- I-
48 ~c.9ul,ad C/IN + II _ 20 20 20 20

49 -- diiWfcI,o~I-'- --·-.99]) ._._ ..._-.
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J: LMOS S1.llm Plrlm.terl _
4 System ProC)on.nt 1 VIIJQU'r""IlQnc

I 5 Link ~Ubto gUb I I nu.6 ModullUon OP'~----- I I ..
',- ~Qilal Oeu Alit __.._.~ _! .5U M~o!.. I I .~r
o ChAnnol elndwldth .•••••. ~,

'-9 Antennl Pellern Uud '-'" I' 'uuv"....

1'10 OOle/Revlslon 01 System Peremelers Wo 115-2--- O"A/O • .... .;

. 11

112 Fooder Link Svltem
13
56
57 £S Inoll Irom bOllsloht' dearoes 5 10 20 ---'"'ii '---I 1O-~'" ' '4j
5e Elrth StltlonOutDut POWII (no rein) deWilchOMol ·12.0 ·12.8 ·12.8 ·12.8 ·U..!f-: ·12.8 .12.8 .12.8
5e Slent Pith Llnath km 2741.1 232~.7 1732.4 1008.' 270ia 2325.7 I 32.4 100U
60 Powlr Conlrolllllnl Dlthl de 1.5 0.0 ·2.5 .7,2 :\41-.. 0.0 ·2.' .7.2
61 Antenne Olin del 14.5 7.0 ,·0.1 __.. .10.0., ' t.1 L, • ".,_. 7.0 ·0.' .'0.0
62 SlilQilehlnne' ew -- MHI 4.3 75 4.375 4.375 'i~371 U,. 4-:3fi >-----.;m - 4-:375
63 Number 01 Intl"lllna Chtnnell de 0 0 0 0 8 8 8 6
64 LMOS "tetlvlr Btndwldth MHI 1.5U 1.5U. 1.8044 1.544 12 I 12 52
6S Inll"erlnCt Oenllty Subtotillel..r Ikyl deW/HI ·58.7 ·67.7 ·77.7 ·92.0 ·81.0 ·78.' ·87.0 .t01.2
66 Rlln "lit mm/h, Not Usad I~ol Usad Not Uud Nat Used Not Uled Not Uud NOI UUd Not Und
67 Lenoth 01 'lin cea km N" UlOd . Nal Uud No' Uud Not Uud NOl Ultd Not UUd Not Und Not Und

..!!. ~,th Lenoth t1~~!lh Illn _ km ~U~o.t__ ~'~l~I.!.<L-~~,!J Not Used Not'l!ed NOI US!!l_• .!:!!.'.~.!L-.... ~~LU.tO~ ••_.,_
69 Rein AUlnultlan de 15 IS 15 \5 _ \5 \I \5 '5
70 Power Conllallnln) (j-e----.. -- .~ 15.0 15.0 tS.o· --"Ii:O-,n ·-'--\5::6 ----Ts~o
71 IntO"lnnct Oenllty Subtoltl (rtln on slant' ~ethl deW/HI .4'.7 ·52.7 ·62.1 ·11.0 ·53.0 ·61.' .72.0 ·SS.2

12 Natll' . .- •.•_- ------.-~'_._"~-f:=73 Anttnnt Olin Iitht mulmum Ilevttlon oOllorn aoin In thO dirOClion 01 the LMOS ,nceivo' '".__. ._1- _
74 tht ttrth tll,lon II oolnUnc In the dlroelion 01 the LMOS loceivor I _
75 Anttnnl Otln 1132·26 ·Iaa(thlt.l I -

I 76 Powtr Control 'I'tnl pl'hilithe dlfftrenet In EIRP required I~ off sOl tl10 D.th lOSS oloog In ..=1 ._ _ ._.~=--==
77 Eb/No lIthe ntellltl Ileliver I . .
7S I The diliult Illnt llllh (0 dB cowtr con troll Is '0' t 10 deoroe elovoliO''\ enale
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.!!- LMOS Slgn81: till' sky. S810lllt8 Signol: eleor sky ~ '_."_ •.__..~~'~.: - ..--.- ..•__ -- .__._••- _ - ..,
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M55 ,ocdc' Lin, Intolfo'o"co Into LMOS Rocoivols

~
OJ

LQ
(l)

I.....
W
W
I

----1 I I I I I I
'-

'~~'~I .I~! .~I --'112.2 .142.1 -~ -
"2~~ I-

-I- ':"~I
D ... .. J.I,I -";1'.':: .~0.3 ·2002 ·S.O
A • A. ... 24.' 003 .~_.

-1= ..~ 1;(,11 'Dol ·~D.D -~2U ·.18.5 ·2.3'
o.e 0.3 o.n 14.7 U 2.8 1.2

-I-- 120. , " 1.9 "98.S· 145,2 137.\ 131.1 123.4

?'~I
O.iii 1.1 0.8 Q.3 0.1

-I--·~ O.H:, 14.5 14.' 10.7 4.4

13 I98 RIQultid Pltn Loss d8 ::'=-:-,5"2':;- .=.=-: I 23.21====;113.1
99 Mlralnlllkmlellll,kYI d8 010.2 .~I-- ...
100 A.autred Slllllllllln tel,,1 ,kyo no rldio no"IOnl km _ 3; ~I ."1 "'.1 v., I I D I ••

101 Mlralnlllkm(3.7d8rein.UlnuetiOnonlnto,/elencel· dB .6.5" .• - .. - ...1 .----~.:.
102 Alaulred SIPlllllan 121 mm/h, Illn lin InterfelenCI UP to 4 kml km I 1~O
103 Pllh Lou Anoeltlon: I·

104 ~IIISp.el dB 126.0
105 AlmO'Dhlre dB J 0..2
'06 Aeln dB _I 6.0 1 ·'''1 '.£
107 LMOS' d'D'" S/d"ob'_~_ ----I
'08 AlgullldP.thLoU de I "29"1_ ·'20.2 -- ·'-'0.1 -----:n:i .1~~.1 ·\2U ·110.7 - ·I6U
J9.~ .. _M.,q!!l.!.LL~!!.!!...!l~1 !!..t- .. :2.J 1.7 11.8 28.0 .,e.8 .7 •• 2.2 18.4
.!..!_~ ~ultld hp".tlon ICIII' 'kyo no ,edio horilonl km L~ ~ . 0.3 0.1 .• U 2.4 O.B 6:2"'-
1.!.1 ._~!ll~n~..!..!.":'..!H!!.It!!!.n..!!~~.n~..!~!..e!!.e.!!.~e.o.L. ..~ .•._..__ ._...• _1' .. ._..:3.~ _ ...•.__ ..•~ ..!. IH. __.19.J ..:.1lJ._----=.i-2 _ • 5... · 20.;
.l.!1 Aoqulred S.pllttlon 121 mlll/t>t 1.ln on Inlel/elence UD to 4 kml km . . '.~ __ ._...Q..~. 0.2 0.0._ 2.4 1.1 -- -o:e ~"-"-O:r
113 Pllh Lou ""oeillon: I -'---+'\
"4 FII.SD.el dB i 124.2 I".e 109.2 OS.7 129.' 124.' 117.4 '05.0
1'6 "Imolahlll dB O. I 0.1 0.0 0.0 0.2 0,1 0.1 0.0 -
116 Alln dB • I ~,8. _-.~ 0.' 002 I..· ..S 1 2.2~. 0.51-
I , 7 LMOS 4& d.o". S/d./ob. ... . . '. '. - ----
'18 Illgutlld Pith Lou dB ----""':98.1 ·89,2 ·70.1 ·84.' ·'31.2 .;22.2. .,Ir.T----;m·-1 \
119 Meraln It 1 km lelllt .kvl dB I 23.8. • 32.7 42.8 57.0 .0.2 .0.3 . •.• 24.0
'20 Alaulrld SIIl.lltlon fellil Iky. no rldlo ho,llonl km . O~~ _.. _.----2.:.Q. 0.0 0.0 _.. U 1.0. 0.3 0.1
121 Mer/Jln.1 I km 13.7 dB 1.ln attenultiOn on Interflloncol !Q __• 1 2_7] 36.4 ' 4U !2t!. .&.1 _---l:~ __!3.5 27.? --
122 Alauilid SePI'llion (21 mmlh, rlin on InterfolenCI UP to 4 kml km _. 0.1 0.0 0.0 0.0 ~:!~_ 0.0·· 0] -"-:'-'0:1
, 23 Pith· Lou Anoeltlon: I .' •. 'r
124 Fr"SDlce dB -1----9~J=:___ liJ.. 70.1 64.' \25.4 119.3 111.0 !.!:lL
l1E~~Phl:r1 _. dB .0..2 __ . 0.0 0.9. 0.2 _ .~ 0.2 0.1 . O.Q . . ..2:.~
129 Alln . d8 02 . 0.1 0.0 0.0 U U 1.1 0.2
127 LMOS ISO iI.o/II Seck/ob. --=-----... -.. -.---- I
128 Aellulttd PIth Lou dB __ .89. 4• ·80.5 ·70.4 ·58.2 .131.2 .122.2 .112.1 ·97.9
129 M6rolnln kmtcllll.kvl dO J2.S .:__ 61.4' 51.5, 6S.7 ".2 ·0.3 '.8 24.0
130 Alaulttd S'D.Illlon leleal sky. no 'Idio horllonl km J. 0.01 0.0 0.0 0,4 _. 2.' 1.0 0.:1 0.1

i+~~~::=~~::=~:~:_~~~~Oj~~g~~~o_>c~~n:~e_~_::==~~~_ ..::~ .~~:.~_ 'I--.~'_'~::: =::::--== =.:.:-::::: :.~ ::::.-=~= :~.== =::.~=~ ::::-:...._--L..:J
-':::--F.=:=.~-=::..:..:;.;.:.:;c..:..:.;".::..---------------t------- -------- .-.- -----.-. .--.----.- ..

4 System Proponent ~~~OIP~~ TI OiQHub II I
5 Link Sub 10 Hub Hub 10 Sub
6 Modutltlon I OPS~-- QPSK I-
7 Dloltl' 0111 AlII I 1.544 Mhps &2 Mbpi I

I 6 CnIMI' hndwidtn . 1.544 MHI ._ _ 52 MHl
9 AntlMI PIllttn Used L~~!'L ----t-----I-+--:::P:"'IO::.lp:-'-co:.::n.::ln~I-I----:.~I-----~-----I-

~ Qele/lllv','on 01 $ylrem Plt.mellrs WIj IIS~__._ .L9~o!J _._. . 0118/94 RIV 3

:~ ~ud.' LInk Sytt.m____ _ 1=-=-==1-

131 M610lnll'I km(3.7dB,.'nlllenultlononlnlerferencel dB I_.__ ?1.:..~ 6S.1 55.2>- --89.4 I- .5.1 3.4 lU 27.7
ill ~llld!ep.rellon 121 mm/hl 'I;n on Interforonel uo to ~ kml km _. ~. . 0.0 0.0 0.0 1.5 0.. 0.3 0:11=
\ 33 Pith LoU Alloeillon: .~ S . dO -.---- ---B93 ---m 704 sa r - 1-1----:--- _ •••_- --_._-- .••
.~ __..m...:e~~L.__"... dB-- '".''' .• -_""_-OcO----0.:0 ---''"'io 0'0'''' --_.~.!:..... __,\...1L·....! __ ._.'.~.1~? ..-......_~?~!

I
\3S Atmosphere· -.---- - . .. . . • 0.2 0.1 0.0 0.01
136 Aeln ,. dB "__ 0,1 0.0 0.0 0.0 .•!:!. U 1.1 0.2

137 -1..::--1'-' =tl
139 .---- ------ .-
139 LMOS Slonel: rnln SnlellllO Slnnnl: tnln I • .
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·183.) ~ . -- .\:14.7 " 20.5
·31,. ·2U .12.1 1.4
28•• \2.2 4.2 0.8

·28.1 I' '1'.2 ·9.I 5.\... 3.3 1.t O.l
t

13U 132.3 127.5 118.0
0.7 0.3 0.2 0.'

14'] 12.2 7.0 2.4

..... 144.'. .134.7 ·120.&

""·1 'lHF"r.i -=1n. 111 --....4:1--·----O'i-·
~"SF .. ~-:II "1f.=-_S.I-I Ql
lQ• • :1.:1 1,:' 0.8
en

l~~~ lJl.iF---m;sF -- 11"OFI I.. • 3 0.2 O. \ ....
• , 1.01- 2.4 w

-l:"'
t

_.- 101 201 •• 1..al-·I ._n..-=::.10 I --'78-20
_I __ I .... 1 . :. _I .... 1 I

....
I "ftl . ·17408 ·184.7 ·1S0.5
--

I 1. ·52.' . .42.' ·28.6~'~I I
1::2~ ,\8.1 85.8 21.2

11.1 ·!il. I .49.2 ·3•• \ ·24.9
0.3 8U 48.\ '. 20.8 4.8

1\2.1 \i~ _ \ 55.4 148.' 135.5_1-
0.0 1.7 • 408 2:1 0.5

I 8.71 •. '1 .\.3 14.8 \4.5 \4.& . 4.5

]-~----l= o1'J.,1
.,o•. fT ·94. I .fU

O~ 8.8 17.7 27.' 42.0
-rr;;-----.-... ---.~~-r O.IT 0.0 0.01... 31.5 45.'

,m ---l--~'____u._,1-----.2:9. 0.0=r:= -- -- "1.9 103.7 93.9 79.'
~____:~==__'!~9'=. O.~ 0.0 0.0
dB _ 1.2,--. 0.5 0.1 0.0

.

- 1-----·-:1=.=-:==-11 I I I I'140 ES .npll from bOltilOhl
\4 1 LMOS 'ofl./ohl
142 Ataulltd Pllh lou d8 $'~ 7.1
143 Mlloln II , km lelul sky) d8 .2t1"
144 Atouilid Stllll.tlon (elul sky. no ,.dio hOrllonl km'- 1SA·l---":':~:.j..---"':';:':;'1- u.•
145 Mlloln II I km 13.7 d8 IIln .tl.nullion on Intlrierencel d8 --.2;.5 ..•

1.E A.aul"dPllhLou d8 .-l----..:.!..~~l ·135.2 .125.11--. "I~~I- "~~,.: ,'~~_-_-_:.142•3 .UI"t:
.ill .~~In.t t k!" lelu, Skyl . ~ ._ ....__.:.2.t2 _._--.:..!.!:..J. __._...:1.:1 ":.9. ._ .__-:?U f-__..il.9.J.1-. ·_2~~ ._..__~~..:~.

154 AIQullld SIDI,lIlan (Cllll sky,~~~~on' km '_l._~ .. ... 1.1 0.3 In. 25.3 9.5 2.0
155 Mlloln II I km 13.1 d8 IIln Itllnuellon on Interie'encel d8 '~.:!.'9,8 0.8 14.7 .~~ 1-_ ·2U ·1 •. 7 _. .2.5
~.5.~ .__ ~!.!!\!~!L~Plletion 121 mmlh, 'Ain on 1~!.!.!.!~c..~_..u.P...!.'?.~! __~ ..__.. .J.J . 2.0 •__1...Q._...QJ,.. l~I-.._-!~~ .J:!! ,_.2_t.!El .J'~.H.t"IlCII;on:. .. --_. -.----.-- ---'---.---- ----....,,~ _.•._---'--- •. ----.•.- _._ •.•_- -
~~. FIIISIl.e. dB ..._.__'~.2~_ 127.7 121.5 IOU .r--__'_4~:.!_~~-...---H1.~---!l.H
'59 Almosohtll d8 O.J 0.2 0.1 0.0 1.8 0.8 0.:1 0.1
'80 Alln dB'1.81 7.3 3.5 0.' 14.8 14.8 10.' 4.6
1a1 LMOS 45 dt"lt Sid,lob.

14e AtiiUllld StpII.llon (21 mm/tlt 'lin on 'n(erierenc. UD 10 4 krn/ krn§3~7 . 2.4 1.2
\41 Pith Lou Alloeltlon:
1'49 Ftll SD.e. dB - lJ32 129.3 123.5
'149 -'-'AiiMinhe'l ijri----·--- -·----0":. -'--0":2 -- -9t!'-----':..:
150 Alln d8 -- 'J.5 .- ..
lSI LMOS5d'9r"Sld,'~~. -----1 ·---="+I---....:::.:.::..II----~~II-.j.I----__r I I I ,

112 AIgutlld"I'hLoU tl8 _. __ "0i:~ ·ll.S ·as.4 - .71,l . ,g•.., •
!~ __~~In I' I k", /cltftl..!!!rL- . d.8__ .. .• _ ._.• __'_'_.5 . 26.4 _.u 3!..:.!. -so.; •.•1 ---- --
'H AOftutltd bPIIIUon lclaa. sky. no ,odio hOrllonl . k", _._..,_._. .....Q1. . ~ 0.0 _. 0.0 - ._-- ....~ I
'75 Mlloln It I km /3.1 d8 ,lin "ttnuilion on Inte/lo,encel d8 21.2 30.' 40.2 54 • . .- .
J1.~ A'lIullld SenelAllon 121 ",mlhl rein on Intt,ferenc. up 104 ,ml krn ---:-: ~~-- 0.1 0.0 0.0 O~~ ••:~ ..... .
~ PelhLOuAUoCluon:_ 1-.---.---- ..... :-- 'I ]

1
178

F,u Spiel tlB ,_OJ.;! 05.3 85.3 71.2 .•• • ... . .-
.!2.~ _ AtmOsptI~re I dB _.._ •. ~q,I_ 0.0 0.0 O.OJ.lI u.3
'80 Alln ~8 0 5r-- 0.2 0.' 0.0 • 14.5 1... . .

'82 AloullldPllh Loss .. - ....
l' 83 Mlloln II I km lellll skvl "-

I e4 Alftullid fuilition lellll SkY. no IIdio hO';IOnl
,as Mlloln It I km 13.7 d8 "In ellinullion on Inlerle,tncil dB I ""1 • I."
1ae AtlltJl"d 8111l1"lIon 121 mmlh, loin on Inwlertnc. uc to 4 ,m)' . . • .

1

161 Peth loU AlIoe.tlon:
I a 8 FIll SIl.e.
189 AlmOlnhl,1
170 Aeln .
111 lMOS ISO fI,,,'" 'tdlObt . •

, ~orklng Group 2: Computetlon end Modoling Ad Hoc Commltt~..!2Q!.!l~ _.1-_._ ..-- .._. l
2 ---

i-J- lMOS S sttm PI'lmetl,s ----=--=-_ _ . ----.----=: .. -
4 Systtm P,oponlnt _ v,doorPhono !!..Q!R Hub I I I
5 link Sub 10 Huh " Hub '0 Sub
a Modulltlon --O~· OPSK
7 01 Ittl 01'1 Altt ,_.S~~ Mbp.!. _._.. 52 Mbos •
8 Ch.nn.' Bandwidth ~ 1. SU MHI &2 MHI
9 Antennl Plttlrn U.ld --_.__. Proponenl P,ollonlnl
!P. Oll.,Atylslon 01 Sysllm Ps,ametors WG~.~. -=- ~!!.f~~ n~} __ ._ 9118194 Aty'3

.1l. .. -_._._...... ------..._-_... . 1--_.-
!1... FGOc!.!.!.!!!'!.!.tstom .--.-------- ••. ---- _ ----- 1_
13
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"

---------<_.

;;i_~~~_~~ ___ I~._____ s!~·_ 101 20

___ l~~_ ..___ L ____ ~~I_ 3.2 1.0
.___._~____.L_~_8_.41 3.2 1.0

I~m

r
8.41 3,2 1.0

--.J~m o.~·1 3.2 1.0

, I I
-_.- L ____ I___._ ..____

1 31 =t;38 -----. I .-1---'.-1--- -_.,--

39 InUrf.l.nc. O.nlltv Into lMOS - "--.- _§;;;;;;--.__. .." c"."... '",,;sr,-. ;;;r.;o;;;;;""•.,t._U_--'b40 k t8olumaM'. Conlttnll d8W/K~.!..._.__ • ·'!~L ·'lO.' ...,-"... ,m" .cnT.lr "'-,.-. u,

41 IIICII".1 NoIse FlOUr. d8 ._., _. 0 __ 8 • e--
42 Rlcelval NOlte hmperttut. K _ ._.__~~.~ __.__ 1830 1830 1836 ------
43 Chenne' eendw\dlh MHz . _ 5.2. _. 52 . B.2 --"7'2 -_._--
44 Aecelvel NOlte Fiool dBWlcl'CMCI . \ \ 8 ._~ ·'18.8 .-f--- .128.8 '. 7i'fa~i -.-...- -§
45 Minimum lIeaulted CItN'" II dB pc r Ch,MCI I ~ • 13 13 . .•• -r:i .,.- •..-._- .•
I~ Cell Ed;e CIN dB I. '?:~ 14.0 11.0 . U.O ---

41 Cell Edae CIN llnee' 50 2S 60. fs -
48 AeauiredCIIN+1) Iineer _ 20 20 20 20

.. "..,~••"'",,., "''',,'"'' <ow,,",,",,, '" '''',' ."'.. . ,:;rr.-;, :: ..~
/

50 MA.lmum Ac.ceDllbll,nterhrenee Oensity dew/HI.. ·194.\ ·201.7 .\t".I. ·201.7
51 NOIAS: . • ': I
;; ."'-' _ ..__ ---- 1-..._----_. .~ _- _ .._ •._.l:-
'sT ini;;iOronc.60nshy o;ne7a~----' ~.._..- ..----- --_..- ' "'.' . - -.-- ------_....•- .• -- -_.•..- ._--._ - ~..- _.
-~ -------- _._-- --_.-.- - - _.
S~ II\tOIUM Feedor lln~s Into lMOS RecelvlrS -----••

~
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I
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W
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I

-+-
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WG2I~8 II0v ~19"~194

MSS ~~~r1"r l;l"'\~ Ir'''t'!rI~'eJ'co into LMOS nOeo;yO'~

~ Working Group 2: computatlo.n. an. d M.O.. deli.ng Ad Hoc Committee -9~~--t---.-1

-3- LMDS Syst,m P,r,met"s . __ . : E--~·. ==]----1- I I I I I I I I

57 ls ,nojl 'rom borulahl - !!!.!l.... 5'CIT -- -- 20 -- ---4i r-- - .._-.'- - - -i'O - ~O 48

68 ElMI\ .,1,1011 OUIll\ll Power (no "In) deWllc~.nnll .12,e .\2,' .\2.. ·12.. .12.1 ·12.1 ·,~.I .\2.'
59 Sl,nl'lthllnOlh ' km 2741.1 2325.f1 1732.4 100'.' 2741.' 2325.7 1132.4 1008.9
eo PowlrConlroll.llntlllth) ~B 1.50.0!_ .·M. _.'7.2 __ . .__1._' _ QA! ·2.. -"'j'T-
61 IAntlnne Olin IdBI I lUI 7.01_. _ ·Q..IL__ .\0.•01._1. 14,JI_7.1)( .Q.f1 ·\0.0
82 Sin IIChlnnllBW MHz I ", 375 1 4, 3751 4.3751- qJ.3711=I.. 4.371r--U7[=.·-- mn= 4.375
83 Numblr 01 Interllrlng Ch,nnoll dB 6 8 __ e __ _e .._ __ __ 0 _ 0 0 0
64 LMOSRec,lver e,ndwldth MHI \ 52\ Sfl - 5~ - - S&:l --.-* 5.2F~ 52
65 Interflrlncl O,nlltv SubtOllI (clee, sky) deW,HI ·680 " •.9 .•7.0 .•,Ol.f __ . __.8400. ·12.' ~ .97:1
86 Roln R.te mml!,_'__ ~~~ Us~d Not Ulod Not Used Not Uud '. No, UUd No' Uud 10101 UUd NOt UUd
61 L.noth of IIln c,lI km _ ~~t Used . ~~ot Used Not Used Not Used 10101 USld No, Uud Not Uud Not UlodJ.~ ~~!!!9.!!!..lh'ouOh 'aln _ km ._. ~:o!~".d • ~?.!....~o_d__~U~Not US.!~ _ Not Uud Not Uud Not U~"'d_~L~.~d=t
6~ nn~!\!.~-,,~!~~ . . !LO .__ __ 1.5 .•__•••_2.~ __---!..! __.._ ..•!!._ ..• ~.!. __ ..!S __ _ 15. 15

10 'Powe; Control t"lnl dO I?~9. _ 15.0 '5.0 •5.:21- !L2. ....:.-.-:I5:0 _. -il.0 •..·····-15:-0· ...

71 Inltrf"encI D,nlitv Subtoltllrtln on Iional POI~I deW/HI.__.21.9. ·81.9 .72.0 ·88.2 ....0. ..,., .61.1j .&f:11-1
I 72 NotlS:

13 Antlnnl Olin Is thl m,.lmum ,Io.,'tlon-"llIo,n Q8in In lho d;'aclion 0' th, LMDS ,cce;VI' " •
14 Ih, IIMh Itllion Is Mlntlno In tho di,ocllon 0' t~a LMDS IGcliva, I -. • l- ._)

75 Antenna Olin 1.32·25 "loalth,1I1 I· I
78 Power Controf/llintcllh) I. thl dllferone, In EI~P ,oQulrad 10 Of/sal tho Olt~ IoU Along 11\ • •

77 Eb/NO II thl IIt,lII11 reCllver I' --..:_ ~_ ---.0_

79 The default sl,ntceth (0 dB Oawer control) II '0' , 10 dagrao alavlllon Anglo . • . •
79 TOIl' Power Control rein IIlulllantl\8\h\ C'MOt ..ceod 2".9 de
90 Interfirenci D,nSltv Subtotll colcuilltd bond on AWGN AUU'Mllon _. - • ..=1__. =
91 ml" bl alow Istlmet, 01 Interloronc, .__ .__ . -_~.' . •. _ ••• -__._._

ler Lln"ModeluUd lar rein IlIenu8\lon on Inter/a"nc. pll" •• _ .• _ _ __'_~' •~ ••.• .
93 Alluml ,~In lede 01 18 dB on 111.1111' IIOnsl pel" _1- .. .• _'.__ _ __ - .....__• _"'-__~'__ ' .-.. ._.
94 Maximum ,.In call 4 km lono _ .•.- . _ .•_ ~'_"__-_•••.. ..... _

e5 --•.•----.. --....-.. --- .------
98 . "--'. --•.•. _-_•.. ---- '. .------
81 LMDS A,cllve, Anttnnl O,ln • ... .:. .... -- .---

d~ 15. - 3'.~ _~r'llol\t : .----.- -- iiO'· .._··· .. · "'-"-"I'~ -- -.-.--------.- -11-if------- _._-- -.._ .
99 ~OI Sld.lob, ' ._.. ....----.1 -----~. _.--' 1---.__ .- - ---
90 45 Dellr,'i1idolobe '. dBi __ . • -!J. --.... _.. -
9\ 1eo Dlarte eecklobo dB; __ \ 5 . ,

92 Nott: . . ----- _. .. I
93 N~ltlvl mlloln Indlc.tOI CIIN + II obJectlvo not ",el At 1.~~!.OAr~tl~~'--- -1-.' ._. __ ._ ....-. --~- --_._- ----.,_ .-- -----._ ...----__ -..
94 -;;i, i;;ii,loi,v'lutllndlcatt "olltl." loss IMgAIlvl o~lnl '~o~~~~n • • . ~__LI
95 lMDS Signal: clear sky. Satellite Signal: cloor sky I F --J...:.----L 1.-'
96 ES AnOl' "om bo,os'ghl -+ ~~. 10 10 48 _ , \0 _ 20 48 -,

97 l MOS BO,GJloht
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~),SS F,odo' Lio\ IOIO"OlOoCO 1010 LMOS ~~COiv~II

1091 M"glnlllkmlcl..'lkvl IdB I "9.2

1"1 Mlraln It 1 km 13.7dB ,eln Ittlnu.tlon on Int4rfer.nce' IdB I·'5.5
\ 101 RIQulrld Seo."tlon(Cillr .ky. 1'\0 redlo hOrll0nl Ikm I 9.4

107
1091-~~~~~7~~------------- ,UQ •• - ...

'tl
OJ

lQ
(D

,,!e.1 ~«.I ol31.9f-
·34.3 ·24.2 .10.0
35.0 14.0 3.\

.30.8 .20.5 ·8.3
U U 1.&

140.8 132.1 125.9
. 0." 0.4 0.2
14,' IU &.8..

.133.j .'22.7 ·10U
·1 ". ·1.8 12.41

3.8 1.2 0.21
•••2 ". 1&.1

". 0•• .Q.:!1-
\27.0 120.S 108'~1::0.2r---~ 0.0

'iJ 3.2 --0:&

·12U._---- _·_----~-I \.
.._...:.ll',-~ • '01.0-:u U 20.0

,,& 0.' 0.1
.0,& '.S 23.7

~--~ 0.1

:=. 1~I.~F122:,! m.T
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___I I I 0.2 3.01
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1- ., O"i '0'01 ·"1 17.7 ••.S
=~.:'~f--__D :-_-=:=-_..11' .0.7 0.2. 2_,0

__.I '_.':'c~.I.-- o<o.vl "".1 107.2 12?7
• • • - • • A 0 0.2

___I ,v'~1 g.v •. 111 v.7 - 7.2

__1__ .i.i.'" ·i~',' .122.\ .107 •• _ ·135.2
___L. ·19.2. .10.3 ·0.2 \4.0 ·13.2

i 9.4 3.2 1.0 0.1 A.A
=-~_jl._ .1S1' _..U 3.5 17.7 pj
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dB

d8
lOS I Almo'Il".,1
, 041 F,ee SOleI

,oel R.ln

'031 P.I" Lou Alloeltlon!

112 RI utred S'lll"tlon 121 mm'h, ,,11'1 on Interference ~-';;I .. - • -

113 Pe'" Lo.. Anoeatlon!

13
99 Required PII" Lou
99 Ma,oln II 1 km lelaa, akvl vu J'.•.•
100 Reoulred Se".,.tlon fein, Ikv. no radio /\0111001 11m" 9.4
101 Mtlgln It 1 km t3.1 d8 ,.11'1 ellenuelion on Interforencoi .• . . - -
'02 ReQul,ed SI"lrltlon (21 mm'h' ,,11'1 on Interforenee uo to 4 Iml ,<m , '.0

114 Free SOlei - dB _I 130.11 12&.01 11 ••3
) 16 AtmOsp"o,o dO·- A • • •

1116 Rain dB ---

!E ...I...":l.q.!~_~!g!.'.L~f!1!'Ob' ------ --ill __ .RoQul,edPethLou d8 _. I """'1 .,~... ., ....
119 Margin It 1 km lei.., lkvj d8 ._-- ----..,.-- _.•- ... 1 ..
120 ~Iaulred S.Otl"lon lei.., .kv. 1'\0 ,edio /\orllonl 1M I •. ~ •.• I.v
121 M.rgln.1 \ km 13.1 dB "11'1 eltonuAllon on lowloreneol dB . .•~ - .1 ~
122 ~oQulted Sope,.t1on 121 mm'hr 'Aln onlOlor'Olooeo un 10 4 Iml 1m
Iii Poth Lou Alloeelion! . --,
124 F,ee S".el dB .-. ---.=-::-1-----:-.. -' ....1
125 AtmosphO,e 4---.--.-1 021___ o.ll v,] 1 U.,
\29 Rein dB'·' •• • - • .,.-

121 LMDS, 80 d,ot" S,ck/ob. I
129 ReQuired Pat" Lou dB
, 29 Me,aln II 1 km lelta, Ikvl dB
\ 30 ReQuired Slo".lIon Icln, Ilv. 1'\0 'edio Mrilonl 1m
.!..!~ __M"ll'n II 1 km 13.1 dB ,aln tttonuOlion on Infe,forooeol d8_.
132 ReQul,ed S'll.,,,;on 12 I m""h' rein onlolerforonce uo to 4 Iml. 1m

1 '33 P.t" Lou Alloettlon!
134 Free Slleel . dB

, 391LMDS $lonel: rein Selolille 5101'181: rein I.....
IJ,j
--..J
I
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·15&.4 .'48.3 .I~2.1

.~4.1 ·24.4 ·10.2
35.1 14.2 ~.1

.~O•• ·20.7 ·8.S
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-
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t
·154,81 ·144.7 .1~0.5 ·185.3--=i ·~1.8, ·~2.91 ·22.8 ·•.1 .43,4

61.5 ~t.' 12.1 2.. ea.3
--- ---.-. ..,- •• • .. . . • ·~1.7

21 •• '

==11' I~~i' 139.5\. 132.2\' 125'O~~' 14•. '
_---,..:.;'',::-9 , 0.8, 0.3, O. I" 2.2

--I 14.51 14.1 12.1 '.3 14.'

_~._ Working Group 2: Computetion end Modoling Ad Hoc Committee 9119~~,~== \__. _ --1-=.
...L ~~S Sylt,~m'IG" , .. . ==t:_

I
4 System P'OlloMnl -~ .!~.:p~_~J 11 010 12
5 Link Sub 10 Hub '"/ Hub 10 Sub ' I
8 Modulation OPSK j . QPSK

1... Olgllal Oala Aala 1-, 52 MbPS_j_ '.2 Mblll
8 Chann.' Bandwidth 52 MHI 1.2 MHr
9 Antenna PaU.rn Used ProPollellt 't P'llllonal\l .

.~~ ~Qte/A,Ylllon 01 Syltam P,r,mllers wtl 1/52 .. ~.!..1~!!.~~_~ _.__.••• _ . , t .. .!L18/U Aa" 3

I '2 Feeder Link !vllam I -.I I I I I
,~

.!!.Q. ES Angl. f,om borll/oll, _-:---.------., .•• ••• --~ ••

,1·:1- ·J~:~r;:~:~~ LOll dB ----=J--·-:nJ.;·I·--..~s4.it ,144.71: ·130.5
'43 Meroln al I km lelea, Iky) d8 I .".il ·~2.9 ·22.. ••.1
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, Working Group 2: Computetlon end Modeling Ad Hoc Committee 9119194 I -~2
3 LMOS SYlllm Pl/lmlUrl

.,

.
4 §.v..s1lm Proponent T1Oijl.~L. TII3

,_.

l-t- Link __ ~~:s~:~~q: __ Hub \0 Sub
6 Modulation FM
7 OiOitll 0111 Rala N/A
0 Choonel Bondwidth 17 MHI

'n'- A,~;M~ffiOd---"'''''--'--- - _._- -, _..._-~ --_.._ ....__ .._~ ...
1'lnf"!()IH')nl

._~....._-- ------ -, --r;;i.j;OMi\l -~---- -----.....- ..... _- ... _.._.......... .....

10 6oio,.Ro~s·lon;;TSYstem-P;;-;;;0i0rs-·--- -.---- - -- -------- vIGI/5'2"" - - gil G/o'~ -no'" 3 ... --.- .._------.1--._--- - 'giii;94A,;"3 ---._-... ..__ ............_..... .__......... _......

11 ±===312 Foodlr Link SYsllm
13
14 ReQulr.d SlDllltlon (clur Iky, Inc\, 100 ~m rodio hOrllon)

'5 ES InOla from bo,ulahl 51 10 20 48 5 10 20 48
16 LMOS rlcelv.r DolntinD lnall
n BO'lSlaM km , 2.7 5.0 1,8 0.3 48.\ 22.8 8.5 1.8
18 5 Olar•• Sldllabe 'm 12. , 5.0 1.8 0.3 U 2.2 0.7 0.1
19 45 Oeo,.. Sidelobi ~m 12.7 5.0 1,8 0.3 2.8 0.8 0.3 0.1
20 160 Oeor.. Becklab. km '2.7 5.0 1.8 0.3 2.8 0.8 0.3 0.1
21
22 Celculatlona

23
24 LMOS Slo".1 Link Clrrll' Livil II C.II Ed"e Cle., S'v nlin CanditiOns CI..r Skv R.ln Co"dillons
25 TreMmltt.d POWIt d8w/chon,.1 ·22 ,22 ,\2 ,12

26 Trensmltta, Antlnn. Oeln d81 3~ 34 12 12
27 EIRP (cln, skyl d8Wi/chft M cl , 2 12 0 0

26 POWIt COtllrol ,rlln) d8 I ~ I
12 0 12

29 Disunc. '0 CIII Edae km 5 5 5- ,----
30 linin Attlnuetlon ICIII Idge) d8

I---~r ·IS C- ,IS -
3' F,ee SDlce P.th Lou lenll Idon! d6 . I 35.8 '135.' .!~\~ • ., 35.B -
32 Receiver Anleon. Olin d8i I 12 12 .~ . 34

33 Carrier level It Cell Ed"l d8W/c"0'c.0I -1____. I_I _
'

!J ., 14.8 ,101.8 • ,104.8

34 Notll: I L
_.

35 Rain 8lI.nultlan from W01/52 ,rcv, 31 JM.:CMft Q.~~,,1c OOinting lOIS Anltnn. Onlnlln~ude polntlno 1011

36 Po we' control Is the minimum necesurv· to O.... 'HCom13 rain I,,~e wilhout Olfeef!dif'l~ ,....~·,~lJr-171 """:lI OOwC~ COl'\lrOI: '2 dB TI mu Do~~cO~lttOI: 12 dB --
37 ._- .-_.__.. ----.--.-.-.--.--.-.------.. -- ~~- .. ~=l'- ._...... f .. ------........._-_.._- ''''''-'' --...... '- .. ._-_.•.-._-
36 ....

-'Ci~';-Sti: :~2:~:': !§.~J~~~.o!.\~ _.. _.__ ~.~~_::39' Interference Oenilly InlO LMOS •. _____..' c~:'!...s:'~"_I_"".'___ n~.s~~~~'l.S

40 k '8olumIM', Cons tint) d8W!~/f-" -I ·2U 6 .22'.6 ·226.8 ·226.8

41 Recllv.r Noise Figure d6 (81 8 8 - 8

-42 Recelvlr Noise TlmDltllutl l( _.__t.!l_~ __ 1830 I.l30 -. 1630--f-

~
f~I~!!.~~~dth.. .. MH' ____.. _... _.___5 2 _________,_.2.:..2.. ___.____ ·it f-.---- ---,,1----.--.

44 RnCelvlr Noise Flaor d8Wlc",'''".' .1208 .126.'
-"'"':TIn ----- '---:;-rr:i - ...-........

45 Minimum ReQuired CIlN + II .. driP,. 'c~;;;-,;£~ - ------ 'j 3 ..:-::-~---== -:-----'-3 -----
---- ',1 .& ••,. '" ...._.;- ••_-.---. ""'8 -.... ........

48
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1--
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4~_
RnQulrad CIIN +II IInOOI .______ .-lQ. _ 20 83 ----...-- ·----83" --.----

49 Maximum ACC'Dllbl1 Intnrle,onci d8W'c.!2~~~._. ___. '..Uc.q _ __ ·'34.6 ,122.\ - '":''7--:Tio.i ~--_.-
50 Mexlmum ACClrlUble Inll,it,enci OOMltv d8W/H, ·19~. 1 ·20 1.7 ·194.4 • '"T01~s .--_.•••--

51 Nates: -_ ..- ------ -- -. -
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_.. --- -
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I.'SS r .... c~':· l; .... 'i: 1.... 1~,f,..rr. ..... C"l inlO LMOS I'l:~ccivt!'s

...!.... Working Group 2: Computetlon end Modeling Ad Hoc Commltteo 91'.?la~_L_ 1_ I I
I ; LMDS Svllem Peremeters ,:::::::::jl=f==·=t I I tl

4 System Proponent _I TI Dig n TI/3 - I I t
_ 5 L1n~ .-J Sub 10 Huh Hub to S'Jb ~ I

8 ModV'llion QPSK FM·.
1 Dioitel 08tl fllte 5 Mbps NIA·
8 Chennll Blndwldth . 5.2 MHI 11 M1i".,.-_:
9 Anllnnl Plttlrn Used Proponont ProPoMr t _. I I I
10 O~tllRlvlslon 01 System Peremoters WG 1/52 __ ..9.!.t.~~~ "18'94 r..~;' - I I
11
12 Feeder Link Syltlm

54 ILMOS fllcelver Bendwldth IMHI I ~21 5021 5.21 5.21 I 111 111 111 17
______--+I~dB~W..:.:/..:.:H.:.!__-l ·5~ 0

13 I .I 1-1
~ -I 1_
57 ES engle "0m boteslOhl dOQ~_o' 1 ~__ 10 20 48 5 10 20 48
58 elrthStltlonOutpVIPoworlnololnl dewI/Ch~_ .12.~-, ·12.8 '12.8 ·12.8 ·12.8 ·12.8 ·12.8 ... 2.8
59 SlentPUhLln 11'1 km I 27~1.tl 2325.7 '732.4 1008.' 2141.1 2325.7 1732.4 1008.9
60 POWII Controllsl,nt ,thl dB j 1.5-' 0.0 .2.5 ·7.2 1.5 0.0 .2.5 ·1.2
81 Antenn,O,in dB, _ 1~51 1.0 ·0.5 ·10.0 14.' 7.0 ·0.5 .10.0
g., Singll Chlnnel BW MHI .L 43751 4.315 4.375 .4.375 4.315 4.375 4.375 4.375
63 Numbll of Inlerlellng ChennelL dB I 01 0 0 0 0 0 0 0

89 fI,ln Att,nu,tlon tlB t sJ 16 IS IS 00 15 15 15t=ilis
70 Powlr Controllraln) dB 150 _ 15.0 15.0 15.0 15.0 15.0 15.0 15.0
7\ Interlllinci D,nelty Sublotallroln on slonel olthl dBWIHI ~ ·51.9 '88.0 ·82.2 ·54.1 ·83.1 ."3":'2 -- .87.'11=
72 Nolet: ~I . .----
ri' Antennl Olin Ie Iko mlklmum oloveilon pello,n ooln In 1110 tll'OCllon 011110 LMlJ5 'ncolv~, w· ._..~-. ---------------- •.•- ..----• .: -.----~.- .••_-_........

74 thl IIrlh Iletion II poInting In lhe dlrecilon 01 tho lMOS rocolvo' ---_.- ----- - ----.---_.- -'--.. _ .._00 _._- ..--_ .

75 Anlonni Ooln I, 32·26 'loollhotM - .. .- - --••.- •__ - _•••_ --

" p,_ CO'". I.,,,, ,,,,,,,..... ,,,,,,,... '" "" "'"',,' "."""" '"'' "" .,,'''-''. .- .--- . ._-_. --- --- .}-
7? £blNo It ttio Iitolllil recelvlr I _ . --
7B Thl dltault tJ,nl pith (0 dB powel conllol) II lor ~,-1_0~ogro~ olovallon onglo -

._.

~

_.

OJ

~.

1.Q

..,I -m-I
m
I

t-'
.t:'-
O'
I

-n3 NeoftllVI m,rginlndlcAtos cm~ >11 Ohl~ct;vo nol mot At t 'm \~pArOllon I ---------~--!.-------_I_------l ±
94 All pllh IoU .ellJellndlcAle positive lOB In-.gotivo go;n) '00"r'~!1 of slon J I~ .~=tt==J I oj tl
95 LMDS Signal: cleftr sky. Satellite Signel: cloor sky E 1-.:- ~ ~ --~---- ----
95 ES onglo Irom boreslgkt I.. S_! ~.~I--- 201 0'1 I 'I 1°1 .." I
n [MDS Dorur'ohl I I I
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I,'SS r"crjcI l,l"1'r 1~'~rfc'c'\CO i""O lMOS n.ecCli ... ors

, Working Group 2: COmpulfttion ftnd Modeling Ad Hoc Committeo 9/19/94 I l ._~.
---- '-1-- I

2 ---L- i L. . .
3 lMOS System Peremeters "I I L .-I- I

~. ~~Iem Proponont I I~O_'.2.J TII3
5 link I l 5ub to Hub I Hub to Sub
6 Modulation QP5K I FM
L Qin itnl Om Rm _ I--- __._L.. 5 I.':.!?~_L. NIA
Q... ChonnelBnndwidth ._ _ "'._ . .L..!i-'-2..~.!!__ I • '7 MHr

..~_ ~~!~~~~~ . I_..':~o~.2..".!'.".!_I __.__ ....!'~..o~
10 OolOlRevlsloll 01 Syslem Pe,nmolO'! WG~~.! .•__-l.~~~GIO~ n~J 1 . • 9/1 619~ Rey 3 . ---
1\ I L.

I 12 Feoder link System ==1 .1 . .,
13 I
06 Reoulred Pelh Loss dO I .1~S2·· 0\36.2 0126.1 .\1\.0 . ----;rn:l "51.3. "41.2 "21.01
99 - Me'Qln al I km lclur aky) do'l .23]' -- .'4.3' .4.2 , 0.0 ·3'.3 ·28.4 ·19.3 ·5.\ I
100 Reoul,ad Seoaratlon tclur akY. no rndio ho,iron} km -1-' 12.; 5.0 1.8 0.3 48. I 22.8 . 1.5 I.BI
10\ MarQlnatlkmI3.7dBrelnaltOnueliononinlerfe,oncol dB I 0\9.5 ·\0.8 .'0.5 •. '3.? ·34.' ·2S.? '15.8 ·1.4

I \02 Re ulttd Seperatlon (21 mm/hr rei II on Inlerfo'ence UP 10 4 I.ml km 3~ I U\ fPT' :oJT -I lj.41 5.31 2.11 ..!.:..!.I--
103 Path Loss Allftcttlon:

+

104 Free Space
lOS' AlmoaDheie
loei Rain

dB
dB
dB

13~1_ 128.31 12UI·~Hj·"t~ '4u~--m.21·jj(j·H '22.~_
0.3 0.2 0.' 0.0 \.3 0.5 0.3 0.'

1241 7.71 UI 1.01 I lUI 14.11---10.21 4.1

1
'07

-~ I I108 dB .,.~.!.:.: ·128.9 .,18.81 "OU~I
109 dB ·15.. . ·7.0 3.1 17.3
1101 Reaulttd StPI'ltlo-nlcllllaky'-no,edlo ho,ilonl Ikm 1 12,71 5.01 1.81 0.31 I. 5.81 2.21 0.71 0.1

I'll M..--rnat 1 km 13.7 dB ,ein alllnuilion on Inlerfe,encol dB 1"9.5J •I O'fF '0,51 lflH .12021---- ~3.31 '.tI 21.0\=1
"2 Reoulred SIPlrelion 121 mmlhr ,nin on Inierfo'onco uP 10 4 1m) km 3.~ 1 2.1 '.0 0.3 2.3 . 1.3 0.8 0.1
.l.E Pnth LOll Allocation: . _ __ --- _.~I- -_ ~ -- _ --~ 1-_
114 Frat Spece Id8 L 132.41' \29.3 \22.2 110.8 121.1 124.0 1'''' 104.1
11 S Atmosphere IdB 0.31_ 0.2 0.1 0.0 0.2 0.1 O. I 0,01
,,6 Rein _ldB 1241 7,7 3.' 1.0 8.5 4.8 2.1 o.ST
117 LMDS 46 deg", SId,'ob, I I 1
I I B Reoulred Peth Lou dB ,'45.21·138.2 ·126.' __ .J \ U "30.3 "21.~ .111.2 ·97,01
119 MIIo'nlt'km(cl"'l~ -- dB I ·23.21 .14,j ·4.2 10.0 ".3 0.' 10.7 24,9 I
120 Reaulred SOOlrntion Iclu' Sky, no '~dio ho,llonl km __ .__,- 12.7L S.O 1.8 0.3 2.8 0.9 O.~ 0,1
.!ll~gln II 1 km 13,7 d8 ,ein ellonuoilon on Inlorloroncnl dO --.-.-.I----·-'-D-5.1 .\ M ·0.5 13.7 .4.8 4.3 14.4 28,8
~22 ReQuired Seoerellon 121 mm/hl ,ein on Intorl.,onco UP 10 d IC"_I ~._. .. _ J~~ 2.1 .1.0 0.3 1.4 0.7 0.3 0.\
123 Pith Lou AIiOCOllon: I _. 1_.____ _ ._ .-
12d ~ree Snece dO . . .1. '?_?~ 128.3 122.2 liD,' 124,9 118.1 1IQ.2 --9ti-.
125 Atmosohe,e dO =l 03 0.2 0.' 0.0 0.1 0.1 0.0 0.5
126 ReIn dO 124 7.7 3.8 1.0 5.2 2.8 1.0 0.2

'" 'M"-l.!9-"~.!.'..l!"." .---I·· ..._.. ---- __ A ...----- ------1-.1------ -----..,..,..... ---- ' .\18.~ul'ed Peth lOSS d~ . __ .. __ .:..!~?,~ ...'....3.0.J. .I..2.tl ·.!L!:! __._,_,~! "J,U __ .:).'..1.]' ...:..•.:~_.:.([~_.
129 Mn,glnltlkml'iloMskyl dO . .... _ ..__·~.J_.~.- ,'~.3. ·•.2 10.0 ·8.3 0,8 10.7 24.0
110' Reoulred Seoer.tlon Iclur aky. no ,ndiO horlroni km. I2..~ 5,0 1.8 o.a 2.8 0,8 63 -----O-.,i-
131 Meroln II 1 km 13.7 d8 rein Illenuelion on Inlerforonco) dB ~. 19 51 ., 0,8 ·0,5 , 3.? .4.8 4.3 14.4 29.6
132 Requl,ed Sope'lllon 12' mmlhr ,eln on inlo"o,onco up 10 d 'm) km 3.~ 2.\ \.0 0.3 1.4 0,7 0.3 0,'
'33 Peth Lou Allocation: I -
134 F'1t Soece dB 132,~ 128.3 122.2 110.8 I~~.... '18.7 110.2 98.8 ••.
135 AtmOsphere dB _ 03 0.2 0.' 0,0 0.1 0.1 0.0 0,0
130 Alin I dO '2.4 7.7 3.8 1.0 .!:.! . 2.8 \,0 0.2

137 .__L. - -- .
130 ..-·---.. ··1.----..-1-----· 1-1

.• ....... • • ""_ •• 111._ ",, __ .. 1. _ .. ~_ I
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1 Working Group 2: Computation end Modeling Ad Hoe Committee "/l~I~J____1 g2

I~~~ LMDS Sv,tem Plrlmete"
I TlOIO''!4 Svstem P'Ollonent TII3

5 Link Sub 10 Hull Hub to Sub
6 Modulation --om- FM
7 2!oital Oate Rete - 5 M....!?~!.._I~-=-__ N/A
0 Channel Bendwidth __5.2 MH!..__ 17 MHI

~

9 Antenne Patla,n Used P'ooonenl I P,ooonan,
10 Dllo/Rovlslon 01 Systam Plllmele,s WG~~~___ ~~2.~_~~~_~1 911 B/94 Rev 3
II ---1-------1---- '-"

.- l-
12 Foedl/ Link Svstem L ___
13 1___1
140 ES Inale I'om bo,eslght ! 5 j 10 20 48 5 10 20 48
141 LMDS Boruighl __...:.-J______L__
142 RIQul'ad P'th Loss l£Q L __·_'l!.:.:21 . I 50.8 -148.7 ., 34.5 ·\83.3 '114.4 ·'S4.3 .\ 50.1
\4~ Mllain et , km Iclaal Sky) dB ___1_ ·~;el ·36.9 ·2B.8 ·12.& ·ft1.4 ·52.5 ·42.4 ·28.2
144 ROQuirld Scoalalion (clel' skv. no radio hO"lon/ km ._.J____7l.~J 43.0 , 8.0 4.1 ,e9.4 " 4.1 83.8 20.4
145 Ma,oln a, \ km 13.7 dB rlin atlonuallon on interferencel dB .L_ .~ 2 Ii . 3~.2 ·2~.1 ·8.9 .~~ .48.8 ·38.1 ·24.5

~
ReQul'ld Seol<lllon 121 mm/h. 'ain on inlodoronco uD to ~ '''''I km I 27 21____'_1..6 4.0 1.9 1!:! : 4&.& 19.9 •. 6

1~7 Pnlh Lou Alloeollon: -=---_..__.__ .1 ___.__ -._--_1---.- "~

" 48 Free Speee -- ~ _____.__.L___I_5_~~I_ 143.1 133.8 121.3 ,'liO] .: '55.2 "'.8 \ 35.\

149 Atmo,ohere dB L _____U: 1.2 0 .• 0.2 8.5 4.1 2.0 0.5

150 Rein dB I 145 L 14.5 14.5 U 14.5 14.5 14.5 14.5

151 LMDS 6 deare. Side/obI I ....... .
152 Required Pith Loss dB I ·167.7 . \ 58.9 ·1.8.7 ·134.5 ·ao.' ·152.0 .141.. ., 21.1.
15~ Mlloln II I km lelea, skvl dB I .45.8 .~8.9 ·28.8 "2.8 ·39.0 .30.1 ·20.0 ·5.8

ReQulrad Saoaratlon lelea, skv. no ,adio ho,ilonl km I 79.3 43.0 18.0 .. \ ~0.5
..

'54 24.3 0.1 1.9_.
155 MI/aln at , km (3.7 d8 "'n IIlInuellon on Intlrfa'aneel dB .42.1 ·~3.2 ·23. I .8.1 ·35.3 ·28,4 ·18.3 ·2.1

ReQul..d Seoarltlon 121 mm/h/ rain on Intlrf ..ence Ul) 10 4 kml km 27.21 1\.6 4.0 ". ' 4.4 --
156 &.7 2.1 1.2

~

157 Peth Lou Allocation: - , SO.SI158 F..e Saeea de 1<13. , \33.8 127.3 If~ ...:-- 138.1 131.0 123.2

159 A,molohl.. d8 2.? I "2 0.4 0.2 ..~ f-.. 0.& 0.3 0.1

160 Rein dB __'~ 14.5 14.5 8.1 14,5 14.5 10.& 4.3
161 LMDS 46 degree Sid,/ob' .__. _.___ ~________ -:;m
-mno~\lllodPolI~ Ln~s ___ .._. ____.. __.____..._ .. _ .... ___ .. _ .• !~n.,_.. _.. _., .... ,. . __ '. !.r.?7 ...... _.:.' .~_~:~ . \ ~8.1 ·'3U ---~'---"':i'5~'3 ------:l-io.-, -..
103 - Mnr'giiiiiii"kmieioAI'kyl dB----=-J- ,4$.0 _ ·36.9

....... _. ;'.'2ii'] -"·--··.Tfi ._. -.• ··-·-.'3i."4 '·_'-'--'.2'2".1 ..... ",'if• ........ \.0
18.0 4.1 21.4 1 I. 1 ••0 0.81M Required Selll/ation lel.., sky. no ..dio ho,ilon} km 79.3. 43.0

!2!j~"" ,.. "."""" """"",,..".w,,,,,,,, "._. '. .• 1.ll_---.21;.1 ·~3.1 .8.t ·27.7 __:.18.8 ·8.1 5.5 -
~ '1oguilad 511l1lll10n 121 mmlhr ,oin on inierlo'encn uo 10 ~ \"'" km _.._.L____~~ll 11.8 4.0 1.9 __-ll 3,3 1.9 ~::::-o:o
167 Path Loss Alloelllon: I _______ 1______ 1.-____
I§.Il. ... ~IIe SOlca ~ ..-----I.----.:."-HI 14~.~

IU.8 \21.3 \ 38.1 \ 32.1 121.2 ---\iT.7
169 Almosoh..e I ___ ----_..:_1__, . 0.4 0.2 0.7 0.3 0.2 0.1

170 '1lin !!.~________.... :_..____ :.~ ~L____1_4:i 14.5 u 14.5 1\ .9 8_."~
___---.l2

-------
------.1.--_._-1

--- ---
171 LMDS 180 deg,ee B,cklobe

iTi '1aoulred PIth Loss dB ____ :_____1~2...2.1 '- ·1 Se8 "48.7 ... "34.6 ·153.3 ·144.4 .'34.i .\ 20.1

1,3 Maroin II I km lelea' I kvI dB -------1 '~,S~L_ ·36.9 ·2&.8 .1208 ·3". ·22.5 ·12.4 1.8

Required Saoalelion Icle .. skv. no radiO ~o,ilon) km 1___7_9 11__ 43.0 \ B.O •. 1 27.4 ,1.1 4.0 0.8 -
174

Mllgin It 1 km 1~.7 dB lain altonul"on on inlorfe,oncol dB -----_:__-·~?~I ·33.2 ·23. , ·8.9 ·21.7 ·18.8 .8.7 6.5 -
175
-m' RaQullld Sepllltion 121 mm/h, ,oin on Interfe'r.nco uD 10 ~ ,,,,,I ~____L____'"?-,?.l___ I 1.6 •.0 t.O 8.8 3.3 1.9 0.'0 --
17T :.J_a~?~n: -_ .._--_1.------ ._ --_.._.- .... __A- U

00___________ 1. _.__ .J.S!l_~ _...__.-.!.."1~~ ___J)l:! '21.3 138.1 132.1 '----m:2 ---,,·,3 .-
170 F'oe Solee -- -
1'7'9 --Aj";;'olphe,a I dO ._._.___.1-___-1c?__ 1.2 0.4 0.2 ---0.' '0.3 in ----ci.T

lBO Rain dO I 14S 14.5 \ 4.S U 14.5 11.9 B.9 2.3
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·'.'G) 'on I"'. ~I gng'9~

1,'~:1 rl'c'l'" l, .... ~ !r;:c,I/'I'r-":n IntO lMOS PtH:ei .... cl!

~~t.~~~;-~-~-S~=~~~~-='~:~_~~~.'~-:-~c=_c__o_-~~1~~:9~~j;~~~d __~~~~~~=~_~ -:.---..-.---=~ -- ~":~:~::·1-··----' I..········· ·~~I.:-==~:.: I

.i... Modulation .~ ..I __Q~~_I_______ AM

~- gi~~~ft~e~~I:n:;~--'----' . __..... -·-I-,-tr;'l~',---·---------- _. 4 ~~HI j I ~ I
-f' A-';t;;;~a Pauarn us;;c;------ _.. --'- --'--J-p;o;o;;"e';;-L-----· P'~llonant ------

1O~ Onte/Revislon of Syslem Perameler~ wG 17~-1!!1 n19~ PC:3j .. 9/1 6/94 r~l.vl 1-----

II 1----11----+-----1-----1--1---....!l.IFaede, Link S Slem __I I .'-

13

5482010 1°1 201 48

, ,.
~ ft. ft ft' . -----·i~1 "' •• i

".~I '.f I v,w, V'1I=1 11.41 V;:;I 1.4 0.3
---_:_-_.--.g_.~ ~.~ -~:'. u 0.6 0.'

1 •• 1 0.6 0.1

16 ILMOS ,.ctlver llolntina tnala

~_1ROqUI'td Stlle/allon (clu, sky. Inc!. lOa km rAdie herilon}
1S ES enola 'rom bo/ulahl
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I '50; rrf'~f'· l,"',~ In!c·lr'f''''~~ i ..... tO lMDS n'lCCiVCf!

I IWO'kltl9 Group 2: ComputAtion And Mod~ltng Ad Hoc Comm,ltee 9/19/9d I I

'_1_- ~~~:~~~-'-~=-=-- ._- --. -_n~:r~-=-_._~_~=-__I~_:;_~_,~_·l:~~~~ ========"~:~ -_..--- ----..-.----..-.
i. fi~~~~~~I:n:~~th --_.-.-·---·---·I=--=~'.~=·-'::-=::I=!~~~&;$!-"::ll::.-._=-===~_ 4.~~HI -
_.LI~ntonna Paltc/n U$od 1 . __._ .-"...:.c:~~ .. Proponont
.1.Q. .~~!o!~~~n of SY$.!.~!".!,~~n;ol~" _ c-~:'_5~_.__. "!"!,\y~_~,,,~_J.II"""_'___ ., -.t9::-/:-:'-:6:::/9~4~A~OY'-::3i------t-----I------1
.ii:IF~OdO' Lin" Syltom ·-----------I~--·--~=I===_=~.=-------- -----... .-.----~------I------
...1l.1

1

I __.L J _

~J.- ~~.!".O~~~ghl . ---'!I":o:~.~ ._-:__:_--==~}i ..._.__:.2. 22 _. ~...e' _. . ~I--'__ '0 20 4e'

}~·I~f~~~*i~:~~~0no~'~'.----.------··----li~=/~1~''':"--.. ~- .--.iT}HL-: ·---mf.% ,;~a -"10~ ... -'---2iH~ 2~~I~ ._~~~. ,~~~:~
.~Q.~2~01Isln~.!..D~L_ _. .:~§.._ .. _ .... ;_.. '.~I .. _.... __...P~ ·2.5 .,~~ .. _ U 0,0 ·2.5 ...:!,1

.~± ~i~lgi:n~h~~I;OI Bw·------..---------------~==I~~;-~~~~~~___= l:.:.....~-·:I\\j!·-·-·~ 4~07: ~\'1l07~ _ 4.'3
4
.;: 4.;';~ c.~O.;: ·~.'30.;~

63 NumbOr of Int~rfcrlng ChaM~I$ __.__~~-.-----....I.----..J>L.-. 0 0 0 0 0 0 0
-6~ LMOS R~ceiyor eAndwldlh ~_. __.j ._~.,.21._ 5.2 5.2 5.2 U 4.S U 4.S
-15 Iniorfo/once Oonlily Subtolal Iclon/ S~y.I . • '!.Q.:·0.~I-- ...- ...--I.----G.~;01-----·,.2.9 ·93.0 ·91.2 ·93.. ·12.3 ·92.4 ·99.6
';:;i; n;;;n Rm . ._ .~..!.!~'___._ ~~!_~~.__ lt:.'lL~~~__ NOI Usod Not Used _ Not Used NOI Used Not Used Not Usod
'6'7- Lenoth 01 roin call _. .~~ .. __ ... j'.!..~!_~!~":5.!..__ ~.~~t.!J;~~,tf__ ~~~~od Not Used NOI UlOd NOI UlOd Not Used NOI UsedE: -';;"h LongH' through rAin ~m ,__!~~~_lIctU!~tf Not Usod NOI Used NOI Used NOI Uut! Nol Used Not Used
69 Roin Altanuetlon de I '5 , 5 IS 15 15 15 15
70 'Powc/ COnl/oll/ain' dB l 150 , 5.0 tS.O '5.0 15.0 15.0 15.0

.2..!... !.nto/l%nco Donslty Subtotol Irnin On $iQnnl pAlh) down'l -- ==- .~9·.0 ._. ·57.9 ,00.0 ·e2.2 .ce,c ·51.3 ·97.4

72 NOlO!: .. ------~. I I
73 Antonna Oaln II thO mn.lmum alavollon pAlta/n gAin In IhO di/oction 01 thO LMOS ,-,,~".'~-"~3 ,----+--=----+-----+-+-----1-----4------1-----
74 the Ul1h lIatlon II oointlna In tha dlractlon 01 1M LMDS /AeAiYA' I I

7S I Antanne Oeln II 32·26' loglthaUI I I
76 Power Control (alent ath) I. the di/laranco In WIP /aOUI/Ad 10 oillet lha path loss nlon~ I

77 Eb/No II tha SAlollite rocelyar I --L.. I I
79 The dalault !I,nl palh 10 dB POWAI coni/oil II lor, \0 dog-OA ~IA.n:;on nngle --l j------t---7.--t------t-if------t-----+-----+------
79 Totel Powor Conl/ollrain pius ai,,,, pathl caMot o,cood 249 dB I I .1 ,
00 Inlet/A/onco Oen$hY SublOIAI calculatad bnsod on AVIGN n!su ... Mon I . l ._. -.---••-I-----~ ....+------f_-----j-----_!_"-----
_~I may bo , low utlmOlo of Inlirforonco I : .1-.

.

..o1±j Un ModA' usod for rein Oltonuotion on iniorloloncn po" L .... I .__ ..1-- -~-=--~-=-::·~:~fl~::::::-=-:::l::::::::::~~:+:::::::::::t:::::·~:::.:.i::::.:::.:.-~=I-----
.A2.. _fBU/M /aln foda 01 '5 de on sOlollilo s'gnnl D.t h 1__. ._1. .1. .. _
..~~ ~Ie'lmum 'Aln c11l4'm long .--.-I------.---I-----t.----. L----=--=-----':.,-----_-_-_-_-_-_-~,I-_-I--:--_- I

~wos RocOlvo/ Antenna Gnln .l--·:~~-~~~i,~~~:~~ -~~}=~~~ -II~. " -.:::' I
89 I O%light lEQ:_.__._ ._._,__ . :.?L... . :~_:_---+-----+-------
.Qi.\ 5 oog/ee Sidolobo IdS, --__ .... _... ,. ._ .. '21.... I ,'2.& " -+- -L
.::~ 45 OAg/OO Sidolobo . l!!.!!c.. ..L_ .._._ \~'I .... _. ._ _ 5 --l
..Q2...1 ' 80 Ocg/~o O~e"obO _:~__ ..__ ._ , ... '... : j L. ... 1_.. __ 5 -----

92!NOIO: L-.-.. --.- l..------.-I... ------i: --_. .--. ------l.LI Nogallva melgl n Indicalol C/IN·II obloel;•• nOI "'AI nt 1 ,'"\ "~':2-_1 . _ .'_ ._1 .. _. . -.- -- - -----. . - _ ---
_~ All pnth Iou YaluOllndlcAtA pO$il'.O lOB loog':' •• goinl ";:~~..?~~;:_" .. ~ I ._ - ----. --- -----..__ -_.

9slLMDS Signal: c1eer sky, Setellito Signal: clenr sky 1 .., ..... :_" . .. I. -j- -_._-_.

1
-?iL ~~ Angl. Irom bo'ellg~t . ...-1 . 1._. __... SL.___ ,·oi 20 4e'S+-- '0 -20-- '-49
97 (AIDS 80ftsinhl I 'I .".---.---• -.L-..__---''--- L.-__---J
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~, ',~, .,., \ ': \ 1J" 9:1-1

-,.. ,~:o L~.'C$ nC",~IVI"'~

iJ:orking Group 2: Computation and t.~odcling Ad Hoc CO~Wi((:~a~~~_9:':-=~=--==-_--=--=--=i'__ 1_ I

_J.-JLMDS Syllem P"omolo's I__. l 1._ -_-1------+------1--.----1------
~SYSlem P'OPOMnl ..J__ . __ d __ L_.7..0?92_i_. I -f"'"'7~T~I::'-i4:-::_\-----+-----._+------
~Lln, _ I u __ , __S,.!'..1~~~_! ..__l -1~H.:;l"'lb~IO':-S:::u:.:tl~I-----+----_l-----
_QJ~O_d-"lntion . L i__9."..5!._ ..]_.. I I--__ .,_ AM • . _
_ '_ 9,0'.l.nl DOln Rnlo L . i.__.5 "-':.:2£:._5_I .__ __ N/A

+- ~)~;;~~ ~:~~o7~d~:ed .--- _-~===-·~1~~g~j:~~=~== : P~~~~ 1-----··1-----··· --..
-Ie DntolRovlslon of S stom Po'emotor! WG 1(52 9/15/94 nev 31 9/16/94 A!!..~ --.----.-.--_.•

'11 L 1' 1_ I I_1+I F..o_O dO, Link System L--_.._- 1 .._ •

ill ReQuired Path Lou ~--=I=_"3~:II:-=-=--";l.0.0 -. "20.7 .100.5... .IOU ·157.S ·147,4 .,33,2
91.J_MorginltlkmlcIOerSky) IdB . 17 °1 ,B.9 1.2 IS,4 .44,i ·H.O ·as ·'1,3

IQ.QLRoqulred Separotlon Icloor sky. no rnd,O ho,ironlkm u_-,'---'--1'2 ------2.7 0.9 0,2 .: 13.4 n:i --··--,s':"i-'--3.s
lOll MIIQlnltlkml3.7dBtllnltlonUlllononlnllrfl roncol IdB I "~,II ·5,2 4.9 19.\ .40,8 ·31.9 ·21.0 ·7,6

Ae ul'ld Se Itllion 121 mm/hr rein on Inler/trlnee uO 10 4 ''\',1 km 26 1 . 1.S 0,7 6.2 24.2 10,2 ---1,!l-.-.J21
Path Loss Allocltlon: j----~,.-:,!---~=~--~=,...,..j..-...j---....,-,.:.....If----.,..- -1-.._

FroeSplee l~~..--..--J-._-..!..~?.QL_. __I~- 110,2 "\05.9 149.5 142.0-- 13U ----;-m
Atmosphere ~ ..J i?.ll_ O. I 0, I 0.0 2.4 \ ,0 0.4 0,2

~ Rain ~. -l 9 ~ I 5,4 2.4 0,6 '4,5 14,5 13.7 6,4
~I_.!MOS 5 degm Side/obi I __i. i__ I
!.Q~I __ Ro~ui'td Palh Loss _ _.__~._Ir1.L.__ _..L. ..'.}0.'.i __ ..:.~~Q,QL ~~~0.2. ·106.5 ·IU.I ·135.1 ·125,0 ·110.0
1021 .. _..Mnro~~~.!..c'~y! .... ...._._,.'!.Q. _._:..._.. .:.\:n.,_ .. _. __~.!l2i._. 12 15.4 ·22,1 ·13,2 ·3,1 11.1
1_~QL_.~_<ll~i!!~O~~nlelon_r.1.!'.Y-'~:J.'~~:.:~~:'!_-_---.--_._;~rn . )_). .~7 0,9 0·11-. 11.4 4,i I.";i 0.3
1111 __-.!'!~o~n.!tJ...!..~I22..<!~~~.I!.on~_:~0~_~.'~::'~O:"_~.ec_i._ ._id.n__ ._...._ . ,_ .._....:\,', _I' ~_~ ~.~ •• ''!:!' .:.!.!_~ ·9.5 0.6 ---ITa
!:Ht_-~~~~.?AT~~;n121 "'m/h' :'~~~irlc,~o':":..''-O~-!-,-~,~::!__,C_.... ~_~ __~_:.:::~..:.·~....:.2:~: ~ ..-:-..~._==-.2.-~ :-"=.'_ .Q.~ ._f--

3.! _.__--:f:Q :-_=~=IO =-== oj

!0..1.-_ Froo Space ~_._. . __ ,. __-'}:.::, ......!1l2 '..'.!l I05.9 --..!E.:.Q._ 127.7 --'---m:,,' --'09.'a
~01-:~~~~20!PhO'O S :~=-=--==~~--==.~=-j~;-~-.::-~... :.:--:==~.;'.~~_'=J_~ l~ .l~.::. =-·--&i --:-..:::- ~:.~~ ~.=--=_~:~ ==='_~j~§.
..'..12 -'::1~CJ'ce dfc/obc .---------f----..---.- _.._-,.- --__ i_._--\ -- I----,..~~_.--.,.,.-,. --..--- ---
IIBI RaQulrld Path Loss __~__. ._; . ~?7., . ._I~~~ .!..?Q.:.~ ,1065 • ·I38.S ·12'-5 ·1 ,',4 -- .loT2
:01J Mlrgln It I km lellir Sky' _~I_d_9__. i ...:..:2...~; ·B.9 t.2 15.4 - ·14,6 .5,8 ··---·iJ ,e.;

\

120 Ro~ullod Separltlon teloa' I~Y no rad.a "0'.'0" '~_"'__--- 1-.-_.--7_21 2 7 • 0 9 0,2 G,I 1.9 0,6 0,1
.!.l!.. Me,g~nallkmI3.7dBralnlllenuAt.onon,n'~",rcncnl l_d9 ._.__ : __ . '::·...!.1 ·52 4,9 19.1 ·'0,0 .1.9 0,2 22.4
122 ROQulrodSepalallonI21mm/hllo.non",c·'cIQnCIU_O,,:_o~1-~__I''''_. ._.1_. J.!'.I_... _._-!..~ ~__ •.....Ql _ 2.1 ., 1.2 0.5 0.1

lI~I~Lo;s AlloCOllon: -----1'dO- ..---.--.. :-.. '··--Ij-;;OL. '---i2n ----1m ---"oTI==- 1'; ~- .:=--=-=:::.-.-== =.:-.::=
~~ "'I~OS~~~~o --iJdO·-·---·oo !_ ..__ oo_ "031-------01 ----oj ---0:0 - ~_.:.~ ._--1~H !..!.5.:~. __.__ !2.2.,~

I_al- '-Rni0: _._- -~=-==~':,,-=-_-=- .df.~:.::~_.=.~ ~~ i=-~--~o'.~ i::-=-=~._.~~ =_-:-_.E==]iJ. :: ~==-_~ ~".-:.~.:=~~~·.:-=~:.·_3J~::~ :--:-:~{~
Hci ..LA~~~~~~~_~~;!Mt~!~b~ __---_..------·---:-_=--===I~o-_~..~~_ '.: i: _:~~i3T! i·.~. :==-.:l.JQ.:~ ~---. --:-; 20,7 =:;-~@II,::: :':"~":·~Iir.s':'·:':'-.-:;1n .. _.-. '"7, ;';':4 --"·-":ioi."i
iIL Margin., I km lelao' skyl. ~ __n __._I.•..__:.:...:..QI._. . ·B.9 t.2 15,4 .£~ : -."56 :-"::':='-:4'.5 ~~·:.~.!..O·.;
~~9. ReQuited Soparatlon leleer SkY, no rad'o hO'il_O~ . ~ __.. .. _1_ . __ .__~~ 1__ .__ 2.7 09 _~ S,l. I.!, •__O~~ ._. ~
!~~ ._._Mnrpin ~t I km 13.7 dO rnin 81IMu",;on.£~~~I . 'I'!.Q._._....__.: _.. _..:.!.~.~j._.___ ·5.2 49 19,1 .10,9..1.9 0:1. 2~
!ll Ro~ulrld SIPlretlon 121 mm/hl r~in on inlerroroneo "0 '0 4 ,-I ._,"' 1 2 GI t.S 0.7 0.2 .U~,._ 1.2 0.5 f--. O. I

I 33 L.!_~lh Loss Allocation, _ ...1 i--.----1.----- ---........:1----::;:;;--:;+- !f---~:-:-:+--~~=~I---.,...,.~+--'"""'.,-:-.."
13~i FrooSpm .I~ ,__ ._..'.3y);_... !.~~_ 1182 IQ.~..:!_. ':!..U~.-"-I23.1 1156 102.B
137,1-._.!'_I.'!'.q~~~~,n . .. .. ..•_.__ !'In. . :':' .. _ '~I ..Q..~ JU~. _ .__._ .Hf-----~:.!.I-.-00 0,]

:;~: _~:'~====.=~=::"~'_=_ .. -=--__~_-=-:-~- ;_=_~-j,ln. "" _...~.~~~I~~-= ..---=-~~~:..-=-:._--=~ =.~~===~ =-~-:-- ..~ :=:~~=.~'!·I=_=-!=
II ~~ILI;\DS-Slg-nn~ ;;;Tn·s,;;-;;Ii;~Si;;;;-;;~~1:~ -. -- - ...._-- ., - i --~____________ - --- -- ·_--------1--···---- .- .......---1------ - ·-----··-·f-·------
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... ::'21~"" -,19/'9194
'·'5::: C,;",:", ~,'" '~'r:' "'r;"'''C Into LMDS "eC~iy~t~
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~=-I.~/orklng_~~p 2: Computation and_r"ode~~n_~d Hoc com~~~~_9:~.~./9-1~~i.':-.:-:-=--=__:,-I:-=-~== =____ -- -----------1=-.---.1--.--- __
2J~~DS Syllem PA/.melers 1 .i J. I-. . _ .._-- -- '--'- -_......--._\ ..__ .-. ---... --..- ......

_"-I.S,V!lem Proponenl ------1__ .__..__ !_~9-.2.._1__ TI,4
_UL:".I j ._._._._,.s,~!~..'.'''.''.:_._ I Hub 10 Sub >---. L
t:~~:~;~~~;:;~;:" ----------=-_;;~=~=-~~-:~li'1~~~~=~===-1-· :=1----- ---=~==--=- -----..--=~~~
..1..Q..ID~,."nOVi!iOn 01 SV5IM\ p~'O""!'" _. ._I::::G.~' : 0."--J.''-'':~)_ _.. L .I 911 6/94 n,v ~.@
_,_,L L_.__._._ _ :__ ... _ •.__ ._ .! I -_.__ ._- ---

_±DFOOd
•
r

Lin, SY5'.'" ------:==-=_=..~:~=:_=:~ ..~=_-===.~==_==____~ I .-
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ADDENDA

Addenda are provided by Committee members desiring to include a separate
statement, materials, or other matters with the Committee's Report. The following
parties have provided the additional materials included herein:

Bell Communications Research (on behalf of Ameritech, BellSouth, and Pacific
Telesis Group)

Constellation Communications, Inc., LorallQUALCOMM Partnership, L.P., Mobile
Communications Holdings, Inc., and TRW, Inc., filing jointly

Educational and Public Telecommunications Entities (a complete list of these entities
is included with their addendum)

Harris Corporation -- Farinon Division and Digital Microwave Corporation, filing jointly
(2 documents)

Hughes Space and Communications Company and Hughes Communications Galaxy,
Inc.

International CellularVision Association

International Communications Engineering Group

Martin Marietta Astro Space

National Aeronautics and Space Administration (Lewis Research Center) and mm
Tech, Inc.

National Aeronautics and Space Administration

NRMC Members Supporting Motorola-Suite 12/CVNY Rule Proposal

NYNEX Science & Technology, Inc.

RioVision of Texas, Inc.

Suite 12/CellularVision of New York, L.P. (2 documents)

Teledesic Corporation

TRW, Inc.

Video/Phone Systems, Inc.
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This paper investigates the impact of the FSS earth station uplink antenna pattern on the required
separation distance between FSS uplink earth stations and LMDS receivers. It is shown that a
decrease in earth station antenna sidelobe levels along the horizon can retluce the required separa
tion distance between the terminals under both clear sky and rain conditions by up to one or two
orders of magnitude for the scenarios considered here. In fact, Table 2 shows typical separations
of 100 feet (0.02 miles) at 45 degree LMDS sidelobes may be possible. A reduction in required
separation distance corresponds to a decrease in the size of the LMDS cell area where interference
is received from an individual FSS earth station. A list of additional factors that may contribute to
actual received interference levels lower than the values in the calculations is presented. An
explanation is given of how each factor could reduce the interference. factors that may limit the
amount of interference reduction are also discussed. Future studies on co-frequency 'sharing are
suggested to examine the impact of factors not included in previous calculations.



1.0 Introduction and Summary of Results

Interference calculations performed as part of the 28 GHz Negotiated Rule-Making Committee
(NRMC) deliberations on interference from FSS satellite uplinks into LMDS receivels showed
significant potential for interference. Improved antenna sidelobe performance was one of the mit
igation opportunities identified to reduce the level of this potential interference. In order to be
very confident that its interference study results were achievable, the Committee agreed during
one of its working group meetings to use information on antennas that had been built and tested
rather than those on which only design information was available. Where measured antenna range
pattern information was not available, ITU masks were to be used as a default; for FSS satellite
uplinks, these patterns were specified as the ITU-699 mask. With these guidelines in place,
NRMC calculations were performed using antenna patterns submitted by each of theFSS and
LMDS proponents. In addition to the analyses performed by the NRMC using these conservative
guidelines, it is important to continue to explore potential mitigation that would be achieved by
antenna designs that are thought to be theoretically sound and potentially a::hievable. Contribu
tion NRMC/104, "Comments Concerning Earth Station to LMDS Interference Predictions," sub
mitted by antenna manufacturer Andrew Corp., indicates that antenna il1}provements on the order
of 20-45 dB for off-axis angles between 30-90 degrees may be possible. Since contribution
NRMC/104 was one of the many documents introduced to the Committee near the end of its
negotiation period, and it therefore did not have a chance to discuss this contribution, a prelimi
nary study of the impact of improved sidelobe levels on co-frequency sharing was undertaken.
Calculations plesented here show how improved sidelobe levels on the earth station (ES) uplink
antennas can be used to reduce the magnitude of the interference problem. The feasibility 'of
obtaining these reduced sidelobe levels is not addressed; a determination of the technical and eco
nomic feasibility should be addressed by the antenna manufacturing eommunity and potential
users of these antennas.

Results of the analysis presented here indicate that, for the situations studied, application of
improved earth station sidelobes as a mitigation technique could typically reduce the previously
calculated separation distances by one or two orders of magnitude, depending on the extent of the
sidelobe performance that could be achieved. Boresight separation, for example, could potentially
be decreased from 28.18 miles to 1.80 or 0.32 miles for the two antenna sidelobe performance
improvement scenarios studied. The area of an LMDS cell where an FSS uplink would cause
interference would be reduced by improvement in FSS earth station antenna sidelobe discrimina
tion.

2.0 Description of Calculations

2.1 Background

The spreadsheet used to calculate the interference from MSS feeder links into LMDS receivers
for the Working Group 2 section of the NRMC final report was modified to allow calculation of
interference from FSS uplinks into LMDS receivers. The LMDS system parameters in the appen
dix to the Working Group 1 Report are used in the calculations. The Teledesic system parameters
are derived from Figures 6.2-1 and 6.2-2 in the Working Group 1 Report. Calculations are made
for a Tl Teledesic Standard Terminal (TST) interfering into LMDS hub and subscriber receivers
for representative system parameters provided by the system proponents. These representative
cases were chosen to investigate the magnitude of interference reduction when improved earth

2


